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BY CONTINENTAL 


@ Clean, uncluttered front—the perfect complement to a 
woman’s eyes and her jewelry. 


@ Popular eye shape—fiatters almost every face! 

@ Hidden Hinge construction—eliminates front hinge shields! 
@ 100°,, guarantee against hinge break-out! 

@ 9 Favorite colors! 


@ Standard sizes: 5 interchangeable temples! 
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WATCH FOR 7 
THE NEW 
LINE! 


1960 will bring a number of new triumphs to the Art-Craft 
line. These are frames with styling so elegant and luxuri- 
ous, with a look so beautiful and graceful, that to see them 
and to fit them is to understand a new criterion of great- 

ess in optical styling. Watch for them...exciting new 


frames coming soon! 


RT-CRAFT OPTICAL CO., INC., ROCHESTER, N.Y. 
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the sparkling new Bausch & Lomb frame 
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Here's new styling, new comfort. Starline is meticulously 
engineered. It gets its strength and durability from structural 
emphasis in the top areas of the front; its daintiness 

and feathery-light look and fit from tapered-down eyewires, 
undercut keyhole bridge, and precision flare in 

the built-up eyewire shoulders. A new lens oval and classic 
4-point star plaque lends Starline an elegance distinctly 


its own. In fashion’s new gradient colors: Blue Haze, 
Smoke Haze and Bronze Haze. See it soon. 


ith “Engineered Fit-ability’’ 


BAUSCH 6 LOMB 
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RIGHT IN FASHION...RIGHT IN FUNCTION 
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ANOTHER ORIGINAL 


ORDER FROM YOUR INDEPENDENT SUPPLIER 


“Your Golden Link to Complete Service” 


OPTICAL COMPANY, INC. PETERSBURG, VIRGINIA 
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Rx for arms’ length seeing 


UNIVIS 


Lens Company / Dayton, Ohio 


How safe is the presbyope with 20/40 visual 
acuity at arms’ length? Not safe enough 
to operate a high-speed power saw. Yet, be- 
tween ages 52 and 57, a 2.25 D. bifocal 
can provide only that acuity. 

It’s a typical problem. The answer? The 
finest 3 foci lenses available for safe vision 
... Univis Continuous Vision* lenses. 
Immediate service on Nu-Line* 7 CV* 23 
and 25, and Vocational Nu-Line 7 CV 25. 
These are Identified Excellity* lenses in the 
industry’s widest selection of base curves and 
adds; and in Light Control* shades for pre- 
scription glare protection. 

For more information on presbyopic arms’ 
length seeing, write our Professional Serv- 
ices Division. 


®Trademark of The Univis Lens Company 
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Te Be Sure VICTORY 


Teddie Deluxe by Victory 


New ... smart... flattering . . . and featherlight — 
that’s Teddie Deluxe, another eyecatching original by 
Victory. The beauty of this frame is tastefully en- 
hanced by rich, two-tone hand engraving at temples 
and browline . . . and by rich colors in these combina- 
tions: Brown & Gold, Slate & Silver, Gold & Blue, 
Black & Silver, Silver & Gold, Slate & Smoke, Brown 
& Cognac, Silver & Taupe. 


MINNESOTA 
OPTICAL COMPANY 
Exclusive Supplier — for the Profession 


621 West Lake St. 
Minneapolis 8, Minnesota 
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Perfe et M Ale...an exclusive AO design... 


makes it a snap for patients to change frame colors 


at 


COLA BROWN 


JEWELLED 
COLA BROWN 


JEWELLED 
JET 


it's a snap to change frame colors 


Here’s the newest idea in eyewear . . . a Per- 
fect Mate . . . one frame and 8 sets of inter- 
changeable Colorettes that enable a patient 
to change the color of her frame as often as 
she changes her costume. 


And it’s so simple to change Colorettes! With 
a flick of the finger, Colorettes snap on and 


Mate 


lock tight. Press, and Colorettes release. 

This exciting new frame is available in 
either pink or white 1/10-12K gold-filled chas- 
sis and temples with 8 different sets of alumi- 
num Colorettes, including two hand-engraved 
jewel sets for evening wear. 

The introduction of the Perfect Mate cre- 
ates new importance for eyewear .. . new 
color-coordinating ideas for fashion-conscious 
women —truly the most versatile eyewear ever 
created. And, of course, it’s a RED DOT frame. 
Sizes : 44-18, 20, 22 

46-18, 20, 22 
Temple Lengths: 5'4"", 549" 


American Optical 


COMPANY 


Since 1833... Better Vision for Better Living 
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New Book... 


Synopsis of Glaucoma for Optometrists 
by Arthur Shlaifer, Ph.D., Penn State College of Optometry 


FOR OPTOMETRISTS . . . this book serves as a study course and reference 
work in the detection and referral of glaucoma. It covers sections on 
etiology, clinical signs, symptoms and screening tests. 


CONTENTS 


anatomical and physiological 


FOR CLASSROOM USE .. . this publication is intend- considerations . : 
symptoms and clinical pictures 
ed to supplement other post graduate study courses. esthel 
It is the first in a series of books published by the gonioscopy 
American Academy of Optometry to round out their the intraocular pressure 
work in post graduate education. tonometry 


visual fields 
PRICE $5 etiology 


Order your copy now — the treatment of glaucoma 
Send your order and check to... pathology 


BURGESS PUBLISHING COMPANY eT 


426 South Sixth Street Minneapolis 15, Minn. the detection of glaucoma 


* NOW! A NEW “MUST” FOR YOUR LIBRARY 
The A.O.A. offers... 


PRESCHOOL | Pre-School 
VISION... 


Prepared by R. J. Apell, O.D., and R. 
W. Lowry, Jr., O.D., under auspices of 
Gesell Institute of Child Development. 
Hard bound 189-page book written from 
developmental viewpoint. Diagnostic 
procedures, techniques and observations 
in six basic parts in progressive age 
sequence, beautifully illustrated hand- 
somely printed. Published by A.O.A. 


Sorry! No Copies sent on approval. PRICE: $7.50 
Ss. / YOUR CHECK OR MONEY ORDER TO AMERICAN OPTOMETRIC 


ASSOCIATION, 4030 CHOUTEAU AVE., ST. LOUIS 10, MISSOURI 
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CAN'T SEE IT... 


The 
YOUNGER-22 Seamless Lens 


YOUR PATIENT TAKES NO RISK with Younger- 
22s. If the patient cannot wear them for any 
reason, it will be replaced with a fused bi- 
focal of your choice at no additional cost. 


Frame shoun famous Br eer 
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BUT IT’S THERE! 


That’s the beauty of the new Young- 
er-22 Seamless Lens—it accomplishes 
all the aims of the ordinary bifocal, 
yet to anybody on the other side of 
the lens, it looks like single-vision! 
Why is this important to presbyopes? 
Because the wearer no longer shows 
the telltale sign of aging: a visible 
bifocal segment. 

No one greets the threshhold of mid- 
dle-age with equanimity. The only 
reason a presbyope will accept visible 
bifocals today is that he or she is 
resigned to them as the only possible 
alternative to increasingly poor dis- 
tance-and-near vision. 

The new Younger-22 Seamless Lens 
is the first truly-invisible, optical- 
quality, dual-field lens. Not only is 
the segment invisible to the beholder; 
the wearer is not likely to be annoyed 
by the visible segment line; the soft 
transition zone between fields elimi- 
nates that. 

Your presbyopic patients will wel- 
come this ageless dual-field lens; con- 
vince vourself by ctrving a pair at 
your first opportunity! 


2. Front surface 
quality and 
spherical accu- 

racy to millionths 

of an inch. 


3. Soft transition 
greater comfort and 
less ‘bifocal shock 

than a fused segment 
line 


4. Segment and transition 
22mm usable segment with power size deviation less than 


deviation less than .05 diopters (4 0125mm, with no chro 
Newton rings 40% more precise matic aberration-——color- 
than industry standards free. 


YOUNGER 


Los Angeles 15, California 
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29ty IF YOU MAKE OR FIT PLASTIC CONTACT 
695 ;4414'37,, 
LENSES YOU NEED THIS NEW BOOK 
958300-2102 (2x) .337 


TEVIN ,.CONTACT 


64972$..798000--&" 


LENS TABLES 


“END YOUR DAYS OF DILEMMA” 


Here for the first time is a book listing the 
mathematically correct radius of curvature 
for any contact lens having a base curve 
from 6.00 mm to 10.00 mm, any usable thick- 
ness, and any vertex power from minus 25 
to plus 25 diopters. 

Whether you manufacture, prescribe, or fit contact lenses, 

the Levin “Contact Lens Tables’’ will prove to be indis- 

pensable. This book contains specifications for over 80,000 

lenses and can be visually interpolated for more than a 

million different prescriptions. 

In addition “Contact Lens Tables” lists the maximum diam- 


eter of all plus lenses having a diameter less than 12 mm. 


ORDER YOUR COPY NOW. AVAILABLE FOR IMMEDIATE 
DELIVERY. PRICE ONLY $49.50 postpaid. 


LOUIS LEVIN & SON, INC. + 3610 South Broadway + Los Angeles 7, California 
“MAKERS OF WORLD'S FINEST LENS MAKING EQUIPMENT” 
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“KARLO” 


Instrument and 
Utility Table 


Model |-CL. Base 


is black 


crackle finish with mahogany 
finished wood border and ma- 
roon imitation leather center. 


Price, each 


STOOL 


SC 400 Stool in Tan or Black. 


Prices F.0.B. Chicago 


NEW ERA OPTICAL CO. 
19 No. Wabash Ave. 
Chicago 90, Ill. 

Est. 1912 


Send for these New Era Catalogues 
Frame catalogue 
Rx catalogue 
Equipment catalogue 
Check the ones you want. 


The Leader in Contact Lens Research Invites You: 
COMPLETE YOUR PROFESSIONAL AND 
CLINICAL BACKGROUND IN OUR 


Comprehensive 3-Day Contact Lens School 


Mueller Welt has concentrated its vast ex- 
perience, and its current developments and 
techniques, in a course which brings you up 
to the minute, technically and clinically, in fit 
ting contact lenses. You will have three days 
of intensive practical study, including at least 
nine hours of clinical work on actual patients. 
The course covers both beginning and ad- 
vanced fitting. Emphasis is placed on individ- 
ual understanding; your three instructors are 


ONLY 12 STUDENTS PER CLASS! 
WRITE FOR BROCHURE — REGISTER EARLY! 


1960 CLASS SCHEDULE 


FEBRUARY MARCH APRIL 


very well qualified and classes are limited to 

twelve students. TUITION $75. ; 
Also — a Shop Course. On the day following 

the three-day fitting course there is an optional 

shop course in which our own technicians teach 

you their techniques of sizing, edging, beveling, 

blending and so on. TIME: 3 hours. TUI- 

TION: $10. 

Another Mueller Welt 

Product of Research... 

Tricon* Contact Lenses 

Normal circulation permits constant renewal of fresh 

fluid under the lens, for greater comfort, better func- 


tioning. *Trademark and Pat. Appd. for 


MUELLER WELT 
CONTACT LENSES, INC. 


608 South Dearborn Street 
Chicago 5, Illinois 


ih. 
) 
4 
| 
; | 
! 
T wim T w T w 
1 2 3 Feb. March 4 5 6 
i 15 16 7 2? 1 2 
: 7 8 9 
MAY JUNE 
T w | T w 
2 3 + 6 7 8 
| ga sls 


Barnes-Hind WETTING SOLUTION - 


Sterile, non-irritating 
optima! re-sterilizing' activity. 


Formulated for freedom from ocular 
burning and stinging, Barnes-Hind 
Wetting Solution cleans and wets in 
one action. It is sterile, non-irritating. 
Its prolonged wetting-out action 
lubricates lenses efficiently all day, 
promotes desired floating effect, 
makes longer wearing possible. 
Active ingredient, benzalkonium 
chloride 0.004%. 


SOQUETTE® SOLUTION 
For sterile, antiseptic lens storage. 


Storage in Soquette Solution 
prevents natural oils and ocular 
sebaceous secretions from drying 
onto the lens surfaces, and prepares 
the lenses for optimal wetting action. 
Biurring and irritation caused by 
drying-out of lenses are eliminated. 
Effectively antiseptic' for greater 
safety. Active ingredients, 
chlorobutanol 0.3% and 
benzalkonium chloride 0.004%. 


DEGEST® 
Soothes, refreshes, and clears ocular 


Sterile Degest promptly relieves 
inflammation of ocular epithelial 
tissues which may result from 
excessive lens wearing. Ordinarily 
this condition subsides slowly. 7 
Degest brings about quick subjective 
relief. it contains phenylephrine 
hydrochloride 0.2% in a mildly 
hypertonic vehicle, benzalkonium 


chloride 0.01% and sodium Bisuitite® 


0.1% as preservatives. 


Cotton-Tipped MINIMS® 
(Sterile Fluorescein Sodium 2%) 


Each Minims unit is a sterile 
disposable applicator designed for 
single-patient use. Supplied in 
containers of 20 individually 
over-wrapped Minims units. 
TECHNIQUE OF APPLICATION: 
Remove the over-wrap and squeeze 
the contents of the unit into the 
sterile cotton tip. Apply to the lower 


Convenient, safe, sterile...no wastage 


EFFECTIVE AIDS 
to successful contact lens 
fitting /wearing 


lid or bulbar conjunctiva. Discard the unit. 


IcuIFTON, C.E. AND HALL, N.C. 'RE-STERILIZING 


ACTIVITY OF CERTAIN 
SOLUTIONS."* 
JOURNAL, 3:10, 301-2, 


CONTACT LENS 


CONTACTO, THE CONTACT LENS 


Manufactured by BARNES-HIND oputuaimic prooucts, INC., 895 KIFER ROAD, SUNNYVALE, CALIFORNIA. REGENT 6-5462 
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and for the 
outdoor iook 
she'll like... 


by Shuron 


a new concept in outdoor glasses that 
you'll find professionally rewarding 


Now .. . to assist you in fulfilling your responsi- 
bility to provide complete visual care for your 
patients, “1 Shuron introduces a new line 
of women’s outdoor wear for professional use 
only—plano as well as prescription. 


Sunstyles are both ophthalmically correct and 
fashion-right. “°C In the Sunstyles line you 
now have both the smart styling women demand 
today, and a price structure which justifies ex- 
tending your professional attention to your 
patients’ outdoor requirements. 


The Sunstyles line consists of four each of three 
distinct groups . . . Larissa (large), Montego 
(medium), and Sumatra (small) . . . which differ 
not only in size but in shape. (OCW Each of 
the three sizes comes in a choice of colors, and 
trim, as well as price. (C7 With the new 
Sunstyles line, you can offer patients a wide 
selection from a smartly designed presentation 
kit. Ask your distributor for details. 


SHURON OPTICAL COMPANY 
Rochester, N. Y. 
® 
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make 
protection 

a part of 
every 
prescription 


Benson’s HARDRy sarety LENSES! 


Eyes worth correcting are worth protecting. Every one 
of your patients deserve maximum safety from dangerous and 
costly lens breakage. Benson’s HARDRx safety lenses — 
ground to a formula-determined thickness and scientifically 
heat treated — are toughened to resist impact. 


To impress on your patients that you’ve prescribed the 
ultimate in lenses for them, the identifying tag shown at left 
is attached to each pair of genuine HARDRx lenses. 
Your patients will appreciate your thoughtfulness in 
prescribing this extra protection . . . and will tell 
their friends of your quality service. 


Join the growing number of doctors who specify HARDRx 
regularly. Remember: HARDR«x prescriptions receive 
the same prompt handling. 


1913-1959... Our 46th year 


BENSON OPTICAL COMPANY 


Executive Offices * 1812 Park Avenue, Minneapolis 
specialists in prescription optics since 1913 


COMPLETE LABORATORIES CONVENIENTLY LOCATED IN UPPER MIDWEST CITIES 
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Vol. 37 February, 1960 No. 2 


AN HISTORICAL REVIEW OF THE ACCESSORY 
OPTIC TRACTS* 


Duco I. Hamasakit and Elwin Margt 
School of Optometry, University of California 
Berkeley, California 


INTRODUCTION 

In addition to the main optic tracts leading from the eyes to the 
lateral geniculate nuclei, two pairs of accessory optic tracts have been 
reported to be present in many animals including man. These two 
pathways have been extensively studied by early anatomical investi- 
gators. These investigations consisted of anatomical and histological 
examinations of the brains of various normal and experimental animals. 

In the normal animals, serial sections of the brains were examined 
to trace the pathway of the accessory optic tracts. The sections were 
stained either for the nerve fibers or for the cell bodies. 

In the experimental animals, a lesion was produced in a part of the 
visual system. If the operation was performed in the newborn animal 
(Gudden’s experiment), evidence of the lack of development of the 
tracts was sought in the adult brain. If the lesion was produced in the 
adult, the pathway of the accessory optic tracts was traced by following 
the course of the degenerated fibers. 

HISTORICAL SURVEY 

In 1870, Gudden' noted a nerve fiber bundle which appeared at 
the anterior edge of the superior colliculus and passed laterally and bas- 
ally. This bundle ran transversely over the cerebral peduncle and entered 
the midbrain near the exit of the III nerve. He named it the tractus 
peduncularis transversus. This tract was first observed in the brain 
of a rabbit and was later noted in the goat, sheep, pig, dog, and fox. 
In man, the tract is delicate and very often not seen. Gudden was not 
able to report on the origin or on th.» nination of the tractus pedun- 
cularis transversus although he demonstrated that its existence depended 


*Read before the annual meeting of the American Academy of Optometry. Boston, 
Massachusetts. December, 1958. For publication in the February. 1960. issue of 
the AMERICAN JOURNAL OF OPTOMETRY AND ARCHIVES OF AMERICAN ACADEMY 
OF OPTOMETRY. 

This article is part of the dissertation “‘An electrophysiological investigation of 
the posterior accessory optic tract-tractus peduncularis transversus in the rabbit’ sub- 
mitted in partial satisfaction of the requirements of the Ph.D. degree in the Graduate 
Division of the University of California, Berkeley, June. 1959 

Supported by a grant from the National Science Foundation. No. G-6195. 
t+Optometrist. Ph.D., Fellow, American Academy of Optometry 
tOptometrist. Ph.D., Fellow, American Academy of Optometry, Member of Faculty. 
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on the retina, ie., if the retina is destroyed the development of the 
tract is retarded 

In a more extensive paper appearing in 1881, Gudden? reported 
on this tract in more detail. He stated that, in 1875, in an Italian 
journal, Inzani and Lemoigne* claimed to have discovered the tractus 
peduncularis transversus and described it in a paper published in 1861. 
However, Gudden reported that even as early as 1810 the superficial 
course of this tract had been illustrated in a textbook by Gall and 


Spurzheim but his paper of 1870 was the first to describe the course of 


the tractus peduncularis transversus in detail 

The intracranial course of the tract was described in the later 
paper. Gudden studied frontal, sagittal, and horizontal brain sections in 
normal and experimental animals. He stated that the tract did not 
originate from the superior colliculus since the latter can be destroyed 
without affecting the tract. In cross-sections of brains stained with 
carmine, Gudden was able to see the tract enter the midbrain medial to 
the cerebral peduncle and lateral to the mammillary body. He was able 
to follow it dorsally and somewhat laterally between the substantia 
nigra and a bundle named “‘Reichert’s loop.” The tract disappeared 
in this region and could not be followed. He was not able to detect any 
atrophy in the midbrain after destroying one or both tracts. 

Ganser,* 1882, was able to detect the tractus peduncularis trans- 
versus in the cat using the Marchi technique.* He also found that the 
destruction of the occipital cortex did not affect the tractus peduncularis 
transversus 

Perlia,“ 1889, reported the presence of the tractus peduncularis 
transversus in the rabbit. He used the Marchi and Weigert preparations 
in his investigations. He reported that the fibers of the tractus pedun- 
cularis transversus curved around the cerebral peduncle and entered the 
midbrain and were lost in the reticular substance 

In 1889 Singer and Minzer,* employing the Marchi technique, 
reported that in the adult rabbit, the contralateral tractus peduncularis 
transversus degenerated after enucleation of one eye. If the enucleation 
was performed at birth, the tractus peduncularis transversus did not 
develop. 

In his textbook appearing in 1898, Obersteiner*® described the 
tractus peduncularis transversus as a thin nerve tract which is very visible 


*When a myelinated nerve fiber is cut or injured. the distal portion of the axon degen- 
erates. This is accompanied by chemical changes of the myelin, and the myelin 
aggregates into small globules of varying sizes. At the same time oleic acid appears 
which stains readily with osmic acid. By staining the degenerated portions of the 
myelin with osmic acid, the course of degeneration can be followed.5 
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in many animals but rarely seen distinctly in man. It proceeds from 
the front of the superior colliculus downwards, centralwards, and back- 
wards across the brachia. It then runs across the cerebral peduncle but 
its termination is never distinctly seen. 

Koelliker,® 1896, investigated the tractus peduncularis transversus 
in the rabbit. Besides confirming the observations of the previous inves- 
tigators he reported two new findings. First, the nucleus or place of 
origin of the tractus peduncularis transversus occupied the ventral side 
of the brain and its end, he felt, would be found in the lower part of 
the superior colliculus. Second, he observed two other bundles which 
ran parallel to the “main” tractus peduncularis transversus. 

In his investigation of pupillary fibers, Massaut,'° 1896, noted 
that the contralateral tractus peduncularis transversus was lost after 
enucleation of one eye in the rabbit. In several iridectomized rabbits, 
slight changes+*were noted in the contralateral tractus peduncularis 
transversus which led him to conclude that the tractus peduncularis 
transversus probably contains pupillary fibers. 

In a paper dealing with the lateral surface of the midbrain, 
Retzius,'' 1898, reported and illustrated the tractus peduncularis trans- 
versus in man, chimpanzee and orangutan. He also presented beautiful 
illustrations which showed the tractus peduncularis transversus in the 
bear, dog, sheep, pig. rabbit, cow, horse and reindeer. Only in the 
kangaroo was the tractus peduncularis transversus not observed. 

In 1898, Tiimianzew'? reported his findings in two rabbits. Using 
the Marchi technique, he noted degeneration of the contralateral tractus 
peduncularis transversus after enucleation of one eye. He did not find 
any degenerated fibers going to the oculomotor nucleus. He stated that 
the tractus peduncularis transversus did not take origin from the superior 
colliculus. He concluded that a part of the tractus originated from a 
ganglion which lay near the anterior edge of the superior colliculus 

Bach,'* 1900. reported that the contralateral tractus peduncularis 
transversus degenerated after evisceration of the bulb. He was not able 
to find the tractus peduncularis transversus in the cat, ape and in man. 

In a paper dealing mainly with the relationship of the superior 
colliculus to the visual system Pavlow,'* in 1900, observed a small 
bundle of degenerated fibers between the cerebral peduncle and the 
corpus Luysi (nucleus subthalamicus) which he recognized as the 
tractus peduncularis transversus. This observation was made in rabbits 
after one eye was enucleated and the brains prepared by the Marchi 
method. 

Berl,'® 1902, also used the Marchi technique in his investigation 
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of the rabbit. He found degeneration of the contralateral tractus pedun- 
cularis transversus after enucleation of one eye as reported by previous 
investigators. An occipital lesion did not affect the tract. Very strange- 
ly, the tractus peduncularis transversus degenerated on both sides when 
an occipital lobe lesion and an enucleation were performed. 

Frankel-Hochwart,'*® 1902, reported that the tractus peduncularis 
transversus was not present in the congenitally blind mouse, Spalax 
typhlus. 

Munzer and Wiener’? reported their findings in 1902. As reported 
by Berl, the tractus peduncularis transversus was not affected when the 
occipital lobe was destroyed. In addition they were able to trace the 
course of the tractus peduncularis transversus in the midbrain. Part of 
the fibers end dorsal to the substantia nigra while a second part progresses 
further upwards to enter the superior colliculus above the nucleus supra- 
geniculata. A fiber bundle which originated from the nucleus supra- 
geniculata was traced back to the nucleus tractus peduncularis transversus. 
[hey believed that these fibers were centrifugally active. 

In 1903, Marburg'* presented the results of his comparative inves- 
tigation of the basal optic root. In the guinea pig he was able to trace 
the fibers of the tractus peduncularis transversus to the nucleus which 
lies ventrolateral to the red nucleus, dorsal to the substantia nigra and 
at the level of the posterior end of the mammillary body. He also ob- 
served the tractus peduncularis transversus in the marsupial (Marcopus, 
Phascolarctus and Perameles), the sloth, the opossum, the pig and the 
horse. In the seal only part of the tractus peduncularis transversus was 
noted. In two human series he detected the tractus peduncularis trans- 
versus. From comparative studies on lower vertebrates he concluded 
that the tractus peduncularis transversus was homologous to the basal 
optic root of amphibians, reptiles and birds. The nucleus tractus 
peduncularis transversus was homologous to the ganglion ectomam- 
millaris. Marburg could not find any fibers which passed from the 
nucleus tractus peduncularis transversus to the superior colliculus. 

During the course of his experiments on the basal olfactory bundle, 
Wallenberg,'® 1903, destroyed the optic tract in guinea pigs. He noted 
a narrow bundle of blackened fibers between the angle of the superior 
colliculus and the medial geniculate body. He was able to follow this 
bundle, the tractus peduncularis transversus, to its nucleus in the mid- 
brain. He was unable to trace any fibers to the superior colliculus as 
reported by Miinzer and Wiener. 

Bochenek,?° in 1908, examined the brains of seven rabbits. The 
rabbits were killed 14 to 15 days after unilateral enucleation and the 
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brains were prepared by the Marchi technique. Bochenek followed the 
entire path of the degenerated tractus peduncularis transversus easily. 
His observation on the course of these fibers is identical with those of 
the previous investigators. 

Next to the tractus peduncularis transversus, Bochenek found, in 
all seven rabbit brains, an optic fiber bundle which had not been described 
until then. He named it the fasciculus accessorius optici anterior. This 
tract could be first seen as a distinct bundle at the most posterior part of 
the chiasma and consisted of crossed fibers. At this level the fibers lay 
on the bottom of the brain under the fibers of Gudden's commissure. * 
They were separated from the fibers of the primary optic tract by the 
non-degenerated fibers of Gudden’s commissure. The bundle followed 
the base of the brain back to the level of the mammillary body at which 
point it bends medially under the cerebral peduncle. It runs dorsally 
between the fibers of the cerebral peduncle and ends in the gray sub- 
stance which corresponds to the posterior part of the nucleus subthalam- 
icus. Bochenek concluded that the anterior accessory optic tract runs 
from the retina to the nucleus subthalamicus because of the Wallerian 
degeneration after enucleation. However, Bochenek stated that it was 
not out of the question that centrifugal fibers were associated with the 
centripetal fibers. 

In his book published in 1911, Edinger*' summarized his findings 
on the tractus peduncularis transversus. In the experiments using the 
Marchi technique, he noted some Marchi granules in the tractus peduncu- 
laris transversus: however, the majority of the fibers remained normal. 
This finding plus the observation of fibers passing from the III N to 
the nucleus tractus peduncularis transversus led Edinger to state that the 
tractus peduncularis transversus was actually part of the ciliary nerve. 
The nucleus tractus peduncularis transversus, he felt, was part of the 
ciliary ganglion that had failed to migrate orbitally. 

In 1911, Loepp?* also reported his findings in the rabbit. The 
rabbits had one eye enucleated and were killed about 20 days after the 


*Three supraoptic commissural systems have been described:2%. 26.36 (1) Commis 
sure of Ganser—lies below the floor of the third ventricle and above the optic 
chiasma. The fibers are heavily myelinated and can be traced laterally and dorsally 
to the subthalamic region. This bundle most likely connects the subthilamic regions 
of opposite sides. (2) Commissure of Meynert—lies slightly dorsal and caudal to the 
chiasma and ventral to the Commissure of Ganser. It consists of myelinated fibers 
which run laterally and dorsally. Some of the fibers penetrate the medial forebrain 
bundle and end in the region of the nucleus subthalamicus. Others pass into the 
zona incerta. (3) Commissure of Gudden—lies ventral to the chiasma and optic 
tract. It runs dorsally and laterally and ends in the medial geniculate body. It is 
generally believed to connect the two medial geniculate bodies) None of these com- 
missural systems has been found to degenerate after enucleation 
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operation. He observed some degenerated fibers, the anterior accessory 
optic tract, ventrolateral to the third ventricle. These fibers penetrated 
the cerebral peduncle and passed into the nucleus subthalamicus. Thus 
he was able to confirm the observations of Bochenek. 

L.oepp also described the course of the tractus peduncularis trans- 
versus. He reported that this tract consisted only of crossed fibers. It 
splits from the main optic tract at the lateral margin of the medial genicu- 
late body and passes ventromedially around the cerebral peduncle. Just 
anterior to the exit of the II] N, between the medial margin of the 
cerebral peduncle and the lateral margin of the mammillary body, it 
penetrates the midbrain. The fibers of this tract end in a nucleus which 
lies ventrolateral to the red nucleus 

In his book, Ramon y Cajal.** 1911, presented a description of 
the course of the tractus peduncularis transversus. He also presented a 
detailed histological description of its terminal arborization in the mid- 
brain 

In 1915 Kosaka and Hiraiwa** published their experimental find- 
ings On various animals using the Marchi technique. Their observations 
in the rabbit were in a large part identical with that of Bochenek and 
Loepp. On the lateral side of the tuber cinereum, they saw a small 
bundle of optic fibers which was separated from the main mass of optic 
fibers by Meynert’s and Gudden's commissures. The fibers passed into 
the cerebral peduncle and, as stated by Bochenek and Loepp, are destined 
for the nucleus subthalamicus. In Kosaka and Hiraiwa’s preparations 
only a few fibers passed to the nucleus subthalamicus: some bend later- 
ally while others proceed dorsally. The fibers passing laterally re-enter 
the main optic tract while the dorsally proceeding fibers end in the ventral 
part of the lateral geniculate nucleus with the other optic fibers. Thus 
Kosaka and Hiraiwa concluded that the “anterior accessory optic tract” 
represented a small aberrant bundle of optic fibers which separated from 
the main optic tract only to rejoin it more caudally. 

Kosaka and Hiraiwa were able to detect degeneration of the tractus 
peduncularis transversus in rabbits, guinea pigs and rats after enucleation. 
The tract, however, showed no Marchi granules after damage to the 
occipital lobe in these same animals. They were also able to demon- 
strate that the tractus peduncularis transversus contained no commissural 
fibers. In dogs, cats, goats, and apes, Kosaka and Hiraiwa were not able 
to detect any degeneration of the tract following enucleation. This 
they believed was due to the fact that the fibers of this tract are so finely 
myelinated. The cells of the nucleus tractus peduncularis transversus 
showed no chromatolysis after enucleation in rats, rabbits, guinea pigs 


58 


. 

j 


THE ACCESSORY OPTIC TRACTS—-HAMASAKI & MARG 


and dogs. However, the nucleus was somewhat increased in size and 
the cells were displaced by swollen degenerated fibers. They believed 
that no optic fibers originated from this nucleus: also it did not send 
fibers dorsally or spinally. 

Tsai,” in 1925, studied serial sections of the brain of the opossum, 
Didelphis virginiana, stained by either the Wright or silver method. The 
tractus peduncularis transversus was noted as a small fascicle which splits 
off the main optic tract near the lateral geniculate nucleus. This small 
bundle courses caudally over the cerebral peduncle and takes a superfi- 
cial position on the ventrolateral surface of the hypothalamus and 
mesencephalon. Just anterior to the exit of the III N it curves medially 
under the peduncularis tegmenti to end in the nucleus tractus peduncu- 
laris transversus. This nucleus was observed to be medial to the sub 
stantia nigra, lateral to the nucleus tegmenti ventralis and ventral to 
the red nucleus: 

Tsai noted that the anterior accessory optic tract splits from the 
main optic tract midway between the chiasma and the cerebral peduncle. 
It ran caudally and dorsally with the commissure of Meynert and lay 
medial to the main mass of optic fibers. About the middle of the cere- 
bral peduncle some of the fibers, together with the fibers of Meynert’'s 
commissure, turned medially to penetrate the longitudinal bundles of 
the cerebral peduncle and end in the nucleus subthalamicus. Other fibers 
were observed to curve over the dorsal surface of the cerebral peduncle 
and turn ventrally to reach the nucleus subthalamicus. 

Gurdjian,?° 1927, examined 36 complete brain series of the nor- 
mal albino rat. He was able to identify the tractus peduncularis trans 
versus and its nucleus. However, he was not able to identify the an- 
terior accessory optic tract or any fibers entering the nucleus subthal 
amicus. He felt that this would be mechanically impossible. 

In 1931, Rioch** reported his findings in the brains of dogs. cats 
and aevis (a small carnivore) stained for the myelin sheath. At the 
dorsal margin of the cerebral peduncle a group of fibers was noted which 
turned caudally out of the posterior border of the optic tract. At the 
level of the red nucleus the fibers course dorsally around the medial 
margin of the cerebral peduncle to end in the nucleus tractus peduncularis 
transversus. 

As the main optic tract passed over the cerebral peduncle. Rioch 
observed some fibers leaving its medial surface to mix with the fibers 
or Meynert’s commissure. These fibers ran diagonally through the cere- 
bral peduncle toward the zona incerta and the nucleus subthalamicus 

In two papers, 1931 and 1932, Le Gros Clark?*: 2* presented his 
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findings on the accessory optic tracts in the rat. Using the Marchi 
technique, he was able to see the anterior accessory optic tract. It consists 
of fibers which leave the main tract as it passes obliquely across the crus 
cerebri. However, he was able to follow these fibers only to the super- 
ficial aspect of the cerebral peduncle. No degenerated fibers could be 
seen penetrating the cerebral peduncle to reach the nucleus subthalamicus. 

The posterior accessory optic tract leaves the main optic tract as 
the latter lies in topographical relation with the medial geniculate body. 
It forms a fine strand which runs obliquely in a caudoventrai and medial 
direction across the cerebral peduncle. The fibers end in the nucleus 
opticus tegmenti and the medial end of the substantia nigra. Some 
fibers were observed extending more dorsally into the tegmental region 
of the midbrain 

Lashley,*” in a paper appearing in 1934, reported on his findings 
in the rat. The retina was destroyed by an incision through the back 
of the bulb and the brain prepared by the Marchi technique. He observed 
that only the contralateral anterior accessory optic tract showed any 
degeneration. The fibers of this tract travelled with the fibers of Mey- 
nert's commissure up to the inferior margin of the cerebral peduncle 
where they divided into two branches. The superior branch continued 
along the superficial margin of the cerebral peduncle and the majority 
of the fibers rejoined the main optic tract. The inferior branch, which 
contained the greater numbers of fibers, passed along the ventromedial 
edge of the cerebral peduncle and finally joined the fibers of the posterior 
accessory optic tract. Thus Lashley concluded that the “‘anterior acces- 
sory optic tract’ is really part of the posterior accessory optic tract. 

Although a special effort was made, Barris, Ingram and Ranson,*! 
1935, were able to detect neither the anterior, nor the posterior acces- 
sory optic tracts. They used the Marchi technique in cats with various 
types of lesions. 

A good description of the accessory optic tracts is presented by 
Ariens-Kappers, et al.** in their excellent textbook of neuroanatomy 
published in 1936. 

Frey,"* 1937, reported on his comparative study of the basal optic 
root. His findings led him to conclude that the basal optic root was 
homologous to the anterior accessory optic tract of Bochenek and not to 
the tractus peduncularis transversus as stated by Marburg. The main 
part of the fibers go to the basal optic nucleus which lies in the region of 
the exit of the III N. Only a few fibers go in the direction of the nucleus 
subthalamicus. The fibers that pull away from the anterior edge of 
the superior colliculus and run toward the medial geniculate body, the 
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classical tractus peduncularis transversus, represent a secondary connec- 
tion from the basal optic nucleus. 

Tsang,** 1937, was not able to identify the anterior accessory optic 
tract nor to detect any changes in the nucleus subthalamicus in uni- 
laterally and bilaterally enucleated rats. However, he did observe the 
posterior accessory optic tract and described its course. His description 
of the posterior accessory optic tract is similar to the reports of previous 
investigators. In the bilaterally enucleated rats, he noted that the tract 
was atrophied proportionately to the period of enucleation. However, 
even seven months after enucleation some fibers were still present in this 
tract. This suggested that the posterior accessory optic tract was really 
composite in nature, i.e., it contained both centripetal and centrifugal 
fibers. 

Bodian,** in 1937, examined the brain of the opossum. He noted 
that the posterior accessory optic tract degenerated completely following 
lesions in the retina and could be easily followed. An intensive search 
failed to reveal any fibers which might be called the anterior accessory 
optic tract. 

Jefferson,** 1940, concerned with the effect of light on the gonads, 
studied both normal and experimental brains of ferrets to see if a path- 
way could be found which might account for this phenomenon. He 
was unable to detect either the anterior or the posterior accessory optic 
tract. 

In a paper published in 1941, Packer*’ reported the presence of both 
accessory optic tracts in the Phalanger (a marsupial). In experimental 
animal degeneration granules were observed in both tracts but he noticed 
that the two tracts joined together just anterior to the nucleus of the 
posterior accessory optic tract and ended in this nucleus. Thus his find- 
ings are similar to those of Lashley. 

In a very comprehensive paper appearing in 1941, Gillilan** 
reported her findings on the accessory optic tracts in various normal and 
experimental animals. 

In the chiroptera (three different species of bats), the posterior 
accessory optic tract (Gillilan preferred to call it the basal optic root) 
was present although very thinly medullated. Its origin in the retina was 
proved by enucleation experiments. Primary optic fibers were traced 
to the reticular gray, the substantia nigra, the oculomotor nucleus and 
the nucleus interpeduncularis. Secondary fibers connected the nucleus of 
the posterior accessory optic tract with the reticular gray, the substantia 
nigra, the oculomotor nucleus and the contralateral nucleus of the 
posterior accessory optic tract. The anterior accessory optic tract was 
also observed. 
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In the insectivora (shrew) the posterior accessory optic tract is a 
small bundle which iakes the usual course. The anterior accessory optic 
tract was also noted 

In the rodentia, Gillilan examined the brains of white rats, mice, 
guinea pigs and squirrels. 

The posterior accessory optic tract in the white rat consisted of 
finely medullated fibers and followed the usual course. Primary fibers 
were traced to the contralateral nucleus of the posterior accessory optic 
tract through the supramammillary decussation. Secondary connections 
pass to the substantia nigra, the reticular gray, the oculomotor nucleus 
and possibly other nuclei. The anterior accessory optic tract, although 
very difficult to identify, was observed passing through the cerebral 
peduncle in scattered fibers and entering the nucleus subthalamicus. 

The findings in the mouse were similar to those in the rat. 

The posterior accessory optic tract is especially well medullated in 
the guinea pig and can be easily followed to the nucleus. Secondary 
fibers from the nucleus can be followed to the same midbrain nuclei. 

Gillilan reported that the posterior accessory optic tract in the squir- 
rel took the usual course and was large and well medullated. Primary 
and secondary fibers ran to the same nuclei. The anterior accessory optic 
tract fibers were fine and very thinly medullated. 

Gillilan reported that the posterior accessory optic tract existed 
in the carnivora (cat). It is primarily an unmedullated tract and 
therefore only identifiable in silver material. Although the anterior 
accessory optic tract could not be identified. Gillilan felt that it too 
may exist as an unmedullated tract. 

In the ungulata (elephant) the posterior accessory optic tract is 
relatively small and follows the same pattern as in the other mammals. 
lhe anterior accessory optic tract could not be identified with certainty. 

In monkeys (Macaca mulatta) the posterior accessory optic tract 
was noted as it crossed in the ventrocaudal part of the chiasma. The 
fibers are very thinly medullated and unmedullated but can be readily 
distinguished from the heavily myelinated optic tract fibers. They 
separate from the main optic tract as the latter enters the lateral geni- 
culate nucleus and course medially and caudally below the peduncle. 
The nucleus of the posterior accessory optic tract is a fairly small, 
elongated mass that lies dorsomedial to the cerebral peduncle. The 
substantia nigra, pars compacta, adjoins the nucleus immediately at its 
dorsal tip and the mammillary body lies medial to the rostral portion 
of it. Further connections of the nucleus could not be determined nor 
could the anterior accessory optic tract be identified in normal materials. 
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The Marchi materials confirmed the observations made in the normal 
materials. 

A section on the accessory optic tract is included in a review 
article on the visual centers of the brain by Le Gros Clark.*® 

In his book on ‘“The Brain of the Tiger Salamander,"’ C. J. Her- 
rick,*° 1948, stated that the basal optic root is present in all classes of 
vertebrates from cyclostomes to man. He stated that two possible func- 
tions had been suggested for it in the Amblyostoma. The more primitive 
of these is to act as a general activator of the ocular and somatic muscles 
in response to visual stimuli manifested in such behavior as the ‘‘regard- 
ing reaction.’’ In the second place the structure and connections of the 
area centrolateralis pedunculi, within which the basal optic fibers termi- 
nate, suggests that this neuropil may be part of the apparatus of condi- 
tioning of visual reflexes. 

Hess,*! in 1958, removed one eye from fetal guinea pigs ranging 
in gestation age from 35 to 55 days. He observed that the posterior 
accessory Optic tract was present only on the ipsilateral side, ie., the 
contralateral posterior accessory optic tract had not developed. 
DISCUSSION 


There is very little doubt that the posterior accessory optic tract 
exists in all of the animals studied. Only Barris, et al., in cats, and 


Jefferson, in the ferret, were unable to detect this tract. It is not sur- 
prising that these two negative reports occurred in carnivores since Gil- 
lilan has reported that this tract is unmedullated in the carnivores. 

There seems to be some evidence that the posterior accessory optic 
tract contains centrifugal fibers in addition to the centripetal ones. 
Miinzer and Wiener felt that the tractus peduncularis transversus had 
some centrifugal action. Edinger stated that the tractus peduncularis 
transversus was actually part of the ciliary nerve. Tsang noted that 
even seven months after enucleation, some fibers were still present in 
this tract. These observations would indicate that the tractus peduncu- 
laris transversus may be composite in nature, i.e., containing both cen- 
tripetal and centrifugal fibers. 

A few authors have commented on the probable function of the 
posterior accessory optic tract. Massaut stated that the tractus peduncu- 
laris transversus probably contained pupillary fibers. As stated above, 
Edinger felt that the tractus peduncularis transversus was part of the 
ciliary nerve. Rioch suggested that it is concerned with muscular coordi- 
nation because of the close association of this tract with the extrapyra- 
midal system. Gillilan stated that the function of the accessory optic 
tracts was to establish a pathway between the retina and various sub- 
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thalamic and midbrain efferent centers, such as the nucleus subthalamicus, 
the substantia nigra, the oculomotor nucleus and the midbrain tegmental 
gray. It has also been thought that the influence of light on the gonads 
may be mediated by these pathways via the pituitary gland. 

The existence of the anterior accessory optic tract is more doubtful. 
Four different observations have been reported: (1) it exists as a sep- 
arate and distinct bundle; (2) it is an aberrant branch of the primary 
optic tract and rejoins it; (3) it runs as a separate bundle but joins the 
posterior accessory optic tract and ends in the same nucleus; and (4) 
it does not exist. 

Only Tsai and Le Gros Clark, et al.,4* have commented on the 
probable function of the anterior accessory optic tract. Tsai postulated 
that these optic connections are significant for the coordination of vision 
and motility because of the connections of the nucleus subthalamicus 
with the substantia nigra and globus pallidus. 

Le Gros Clark, et al., showed that the estrus cycle in the ferret was 
altered if the optic nerves were cut. However, the estrus cycle remained 
normal when the dorsal lateral geniculate nucleus, or the superior col- 
liculus or other parts of the midbrain were destroyed. Therefore, they 
concluded that the pathway is either through the ventral lateral geni- 
culate nucleus or by the anterior accessory optic tract and the nucleus 
subthalamicus. 

SUMMARY 

There is very little doubt that the tractus peduncularis trans- 
versus (posterior accessory optic tract, basal optic root) exists. It has 
been reported to be present in chiropteres, insectivores, rodents, carni- 
vores, ungulates and primates. 

It consists of decussated fibers and runs with the main optic tract 
to the ventral margin of the lateral geniculate nucleus. At this level it 
splits off and runs as a separate bundle ventrocaudally over the cere- 
bral peduncle to the region of the exit of the III N. The fibers turn 
dorsally over the medial edge of the cerebral peduncle and enter the 
nucleus. The nucleus of the posterior accessory optic tract lies ventro- 
lateral to the red nucleus, medial to the substantia nigra, posterior to 
the mammillary body and anterior to the exit of the III N. 

Primary fibers have been observed to pass to the substantia nigra, 
the lateral reticular gray, the oculomotor nucleus and the interpeduncular 
nucleus. Secondary fibers have been traced from the nucleus of the 
posterior accessory optic tract to these same nuclei as well as io the 
contralateral nucleus. Fibers have also been reported either to go to or to 
come from the superior colliculus. 
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There is some evidence that the tractus peduncularis transversus 
contains both centripetal and centrifugal fibers. 

The presence of the anterior accessory optic tract is more doubt- 
ful. It has not been observed in the carnivores and primates although 
it has been reported in chiropterers, insectivores and rodents. The 
fibers are reported to originate from the retina and are completely 
decussated. They run with the main optic tract up to the level of the 
mamillary body. Here the fibers bend dorsally and penetrate the 
cerebral peduncle. The fibers pass through the cerebral peduncle and 
end in the nucleus subthalamicus. 
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A STUDY OF VISUAL PERFORMANCE* 


R. L. Vasat 
Optometry Branch, U. S. Naval Medical School 
Bethesda, Maryland 


INTRODUCTION 

The fundamental variables in a visual task were defined by Cobb 
and Moss (1928)! as luminance, contrast, size and duration. 

In order to evaluate the difficulty of any particular task these 
variables must be considered. One of the problems of illuminating 
engineering is the prediction of the change in visual performance with 
changes in illuminance. A measure of visual performance is required. 
Weston (1945)? formulated such a measure, which took into account 
the fundamental variables. His data have since been applied to illum- 
inating engineering specifications. However, they are not applicable to 
all situations. Fortuin (1951)* also evolved a performance unit based 
on his experimental studies. 

There are, however, some variables in the problem whose inter- 
relationships have not yet been adequately determined. The temporal 
aspects of a visual task involve rate as well as duration. An assessment 
of performance should take these into consideration in its formulation. 
The investigation of the effects of duration of exposure and presenta 
tion rate in a visual task involving the identification of the position of 
the break in a Landolt ring under various conditions of luminance and 


contrast has been the purpose of this study. An apparatus was designed 


to provide control of the variables such as luminance, contrast, size, 
duration and presentation rate. Frequency of seeing and reaction time 
data were used in assessing performance. 

The task in Weston’s study was to cancel Landolt broken rings 
of a specified orientation mixed in with rings of different orientations. 
In each run the size of ring, the contrast and the luminance was kept 
constant. 

The measure of performance took into account both speed and 
accuracy. If we let A equal the number of correctly cancelied rings, and 
B the number of rings of the specified orientation which could have 


*Submitted on September 25, 1959. for publication in the February. 1960. issue of 
the AMERICAN JOURNAL OF OPTOMETRY AND ARCHIVES OF AMERICAN ACADEMY 
OF OPTOMETRY 

Based on a thesis presented in partial fulfillment of the requirements for the M.Sc 
degree at the Ohio State University. The work was done at the School of Optometry 
while the author was a graduate student in Physiological Optics 

+Optometrist. Commander, Medical Service Corps, United States Navy. Fellow, Amer 
ican Academy of Optometry 
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been cancelled, A/B is a measure of accuracy. Dividing A into the time 
t required for the whole task should yield the gross cancellation time 
per ring for the task. This time, however, includes more than just 
discrimination time. By subtracting action time from the gross can- 
cellation time, the net discrimination time was obtained, the reciprocal 
of which was used as a measure of speed. Multiplying the speed factor, 
1/it/A — a), by the accuracy factor, A/B yields an index of per- 
formance which includes speed and accuracy. 

While performance is a function of both speed and accuracy, the 
question must be raised of how each factor should be weighted and 
how the temporal components, rate of presentation and duration of 
presentation may be included in the evaluation of performance. 

To measure action time Weston marked in red the rings oriented 
in a given direction and had his subjects cancel these rings. He then 
divided the number of red marked rings into the time required. The 
red marked rings require no time for discrimination. This definition of 
action time is not to be confused with the other meaning of action time 
which is the minimal duration of a stimulus for a maximal response. 
APPARATUS 

The apparatus was designed to present intermittently a Landolt 
ring, the orientation of which was varied randomly from one pre- 
sentation to the next. In such a series of presentations the various con- 
ditions of luminance, contrast, presentation rate and duration of ex- 
posure were kept constant, but were varied from one run to another. 

Figure | is a schematic drawing of the unit. The target E is pre- 
sented at the left and the eye Z appears at the right hand side of the 
drawing. The optical ray trace shown is a chief ray plot which shows 
certain properties of the system. 

The principle involved in target presentation is similar to that 
used in a Vari-Typer. The target E is mounted on a shaft which fol- 
lows an oscillating arm rotating around the same axis. For each of 
the four resting positions of the target there is a solenoid, which when 
activated, stops the target so that it is momentarily fixed and during 
this time it is presented to the eye for a given duration. 

The lenses G, H, J, K and R form an image of the target in the 
plane tangent to the screen S, which is illuminated and provides a 
bright surround for the target. The image of the target is centered in 
the aperture in the screen S. 

An auxiliary source M illuminates a piece of opal glass Q. The 
veiling glare from this source enters the system by means of reflection 
from a piece of plate glass P properly oriented. By this means, contrast 
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Fig. 1. Apparatus. 


can be controlled. The patch of veiling luminance covers the same area 
as the rectangular opening in the screen U. Two pieces of polaroid N 
and O cross polarize the two beams which are combined at P. The 
polaroid filter at X is rotated to change the contrast of the Landolt 
ring. This is accomplished without changing the luminance of the 
surround. 

The luminance level of the surround S is uniform and the same 
as that of the immediate background of the target. When the sectored 
disc L intercepts the beam the aperture in S is uniformly illuminated by 
light reflected from the front of the sectored disc and has a luminance 
equal to that of S. The luminance level is adjustable by the use of 
neutral density filters C. 

A shunt wound DC motor controls the timing of all elements 
The motor is variable in speed, but when set, maintains constant speed. 
The shutter is operated through a gear train driven by the motor. The 
variability in speed allows variation in presentation rate. The size of 
the open sector determines the duration of presentation. This provides 
two time controls, the rate of presentation and duration. 
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tor which controls the rate and duration of presenta- 
tions also controls the system which (1) selects the orientation of the 
irget for the successive presentations, (2) evaluates the subject's response 
as right or wrong and | 3) starts the stop clock at the beginning of each 

exposure, and stops the apparatus at the end of 116 presentations 
Ihe subject, responding to the stimulus, presses one of four con 
buttons conveniently arranged in front of him. The response but- 
ire arranged in locations corresponding to the positions of the 
in the ring: left. right. up and down. Each button stops the 

timer and activates one or more of eight electronic counters 

Ihe recording apparatus consists of a stop clock which gives the 
sum of the reaction times for all of the 116 exposures and electronic 
counters Which count the total number of times the subject pushes each 
button and the number of correct responses he makes with each button. 


) Watch ts used to measure the total time required for each run 


| 
[he subject can respond twice to the same stimulus, but ts 


instructed to try to avoid this. The first of these responses stops the 
clock. He may fail to respond to a given stimulus before the next is 
presented n this case a whole interval from the beginning of one 
stimulus to the beginning of the next 1s recorded as reaction time. If 
he responds to the first stimulus after the second stimulus begins, this 
stops the clock until the third stimulus starts. The recording apparatus 
evaluates such a response as if it were a response to the second stimulus 

As shown in Figure |, the entrance pupil of the eye is conjugate 
to the shutter L.. The natursl pupil was used in making all observations. 

[he stimulus pattern is shown in Figure 2. The rectangle is the 
aperture in screen U which limits the bright surround for the target. 
I he circle is the aperture in the screen S, and is the dividing line between 
the surround and the immediate background of the target. The areas 
on the two sides of this boundary have the same luminance, but there ts 
a slight color difference which makes the boundary visible and helps 
the subject keep his attention directed to the center of the aperture 
where the Landolt ring is intermittently presented 

Ihe surround subtends 5° of visual angle in each direction and 
the immediate background subtends 35’. The break in the Landolt 
ring subtends 1.5’ of visual angle 

[he apparatus was set up in a dark room. The distance from 
the entrance pupil to the screen S was five meters. 
PROCEDURI 

On the basis of Weston’s work (1945)? the present study was 
restricted to a single target size. The break in the ring subtended an 
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Fig. 2. Stimulus pattern presented to the subject 
. 


angle of 1.5’ of arc at the eye. The background luminance was varied 


through a range of 5 steps in log units. from 206.3 to 2.06 foot- 


lamberts, i.e., a total of two log units. Performance measures were 


obtained under the above conditions for five presentation rates at 50 
millisecond exposure duration for various contrasts. In a study of the 
effect of variation of duration on performance, exposures were varied 
from 30 to 150 milliseconds for various levels of contrast. The rate 
was kept constant at 20 per minute 

In order to eliminate the possibility of auditory cues influencing 
the results (1.e., noisy solenoids, relays), the observers wore earphones 
into which the output of a white noise generator was directed. This 
successfully masked the noise of the solenoids and the clicking of the 
relays, in effect, eliminating the auditory cues. 

In order to determine the proper length for a testing session, and 
possibly to demonstrate the onset of fatigue, one subject performed a 
series of 13 consecutive trials at constant luminance, contrast and speed. 
With continued testing, the raw score declined at a gradual rate. On 
this basis, the length of testing session was limited to five runs, approx 
imately one hour. After at least one hour of rest, the task could be 
repeated. 

Subject 1 performed an entire series of runs under conditions of 
constant target size 1.5’ for the break in the ring. constant duration of 
exposure, 0.050 seconds, for five speeds, at various levels of luminance 
and contrast. Performance was recorded in terms of number of cor 
rect responses in a run obtained from the automatic counters. The total 
number of responses was also recorded. Reaction time was obtained 
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trom the timer while the actual time for the run was measured with a 
stop watch 

Ihe total number of responses did not always equal 116 since 
there were occasions when the machine failed to stop the target at one 
of the four standard positions. The target was seen cocked at an angle 
and the subject was instructed not to respond when this occurred. There 
were also occasions when the subject failed to respond prior to the next 
stimulus. The frequency of such failures was negligible. They occurred 
only 75 times in 13.340 presentations in the first major experiment. 


Perhaps some of the failures to respond should have been added to the 


total correct since by guessing alone the subject could get one out of 
four correct. This, however, was not done. 

In the event that a response was not made, the clock continued to 
run uninterrupted until the next response. Correction for misses indicated 
by the counters was applied to the total reaction time by subtracting the 
average time required for one presentation for each response omitted. 

A minor experiment was performed to determine the time required 
to detect the presence of a ring and respond to it. Fifty reactions to an 
easy to see target were timed for each of these subjects. 

SUBJECTS 

Iwo subjects were experienced observers in physiological optics 
experiments. The third subject learned the task rapidly. Acuity was 
corrected to 20 20 with auxiliary lenses at the observers’ station. 

Instructions to the subjects were as follows: “You will observe 
a number of presentations of a Landolt ring with the opening in one 
of 4 positions: up. down, left, right. They will appear singly, at the 
center of the screen, at regular intervals. Note the panel in front of 
you. Use any two fingers of each hand. Place each finger on a button. 
Feel them, press them one at a time to make your responses. You will 
see that the panel is arranged with the buttons corresponding to the 
positions of the opening in the ring. During the experiment, you are 
to respond to each target presentation by pressing the key corresponding 
to the position of the opening of the ring. Do not respond more than 
once for each target. Do not try to correct a mistake by pressing another 
key. Do not try to respond to the previous target once the next target 13 
shown.” 

RESULTS 

The results of a complete series of runs for all levels of luminance, 
contrast and rate have been plotted in the five upper graphs in Figure 3. 
This represents a total of 13,340 target presentations with only 75 
can there- 


instances in which no response was made. These ‘misses 


j 
3 
4 


VISUAL PERFORMANCE—VASA 


65.2 FT-L 20.6 FT-L 6.52 FT-L 


° 


@ 


FREQUENCY OF 


CORRECT RESPONSES 


REACTION TIME 
(MILLISECONDS) 


5 
INTERVAL BETWEEN STIMULI FROM ONSET TO ONSFT (SFCONNS) 


Fig. 3. Data for subject 1. The curves in each graph represent different levels of 
contrast. The duration of exposure was constant at 50 msec 
. 


fore be ignored since they are so small a percentage of the total. At 
the lower levels of luminance and contrast, the experiment was discon- 
tinued when the subject reported that the target could not be seen 
at all. 

Figure 4 gives the data for two subjects for varying duration of 
exposure from 0.030 to 0.150 seconds at various levels of contrast 
representing a total of 2.900 presentations each. These data are plotted 
in the form of raw scores and average reaction times as functions of 
duration at different contrast levels. 

Figure 5 shows the effect of fatigue, adaptation, etc., upon the 
reaction time and raw scores, incurred during a long (two-hour) series 
of runs using the same stimulus conditions. The rate was constant at 
one presentation every three seconds. Not more than four minutes 
elapsed between any pair of runs. 

DISCUSSION AND CONCLUSIONS 

At the outset it must be emphasized that this is a preliminary 
study. It was not known what effect would be produced by such factors 
as fatigue, adaptation or learning. Consequently, no attempt was made 
in planning the experiment to control, minimize or randomize these 
factors. In general, the plan followed in the major experiment was to 
select a given contrast, and for various levels of luminance, perform 
runs at different rates going from the slowest to the fastest. One such 
series of runs was made during each session. At least one hour of rest 
intervened between such series of runs. 

In the experiment involving variation in duration, the runs per 
formed during a given session were for different levels of contrast for a 
given duration, rate and level of luminance. 
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One series of runs was deliberately carried out to test the effect 
of fatigue. learning. etc. The results are presented in Figure 5 and show 
that there are changes in reaction time and frequency of seeing. Although 
there appear to be no unusual skills involved in pressing the keys. the 
subjects reported greater facility in pressing the key as a result of prac- 
tice. At the fastest rate, skill in pressing the right key does become a 
factor. The subject may actually become confused and frustrated, and 
fail to press any key under these circumstances 

No systematic effort has yet been made to repeat the data under 
the same conditions to determine reliability. The evaluation of the 
reliability has to be based upon the smoothness of the curves representing 
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Fig. 5 Frequency of correct responses and reaction time as functions of the number 
of runs under constant conditions of contrast (6067 ). luminance (20.6 footlamberts) 
presentation rate (once every three seconds) and duration of exposure (50 msec.) 


the data. It would also be helpful in ironing out some of the irregulari- 
ties in the data, to repeat several times the experiments described in this 
report, and to use averages based upon all of the data 

It was possible to complete data for only one subject. Additional 
subjects must be used before individual differences can be evaluated and 
before the results can be used for most practical applications 

The apparatus was a pilot model and the study has clearly brought 
out its major limitation, namely, that its rate of presentation 1s too 
limited at the upper level. 

Graphical analysis of the data makes certain trends apparent 
There appears (Figure 3) to be no significant difference in the results 
for the three slowest rates at each of the luminance levels. ‘The data 
for these points were averaged and plotted (Figure 6). 

In general, it is possible to treat data such as presented in Figure 6 
by correcting them for guessing and flitting each set with the integral 
of the probability curve as shown in Figure 7. However, due to irregu 
larities and incompleteness, particularly at lower contrasts, the data 
hardly warrant such a treatment. A logarithmic scale is used for con- 
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Fig. 6. Relationship between frequency of correct responses and log contrast for 
various levels of luminance. The data for the 3 longest curves in Fig. 3 have been 
averaged 

trast in Figures 6 and 7, but whether this is more satisfactory than a 
linear scale has yet to be determined. 

From the curves in Figure 7 it will be possible to draw a graph of 
contrast as a function of luminance, for various frequencies of seeing. 
See Figure 8. Such a graph can be used in illuminating engineering for 
predicting the effects of increasing luminance upon performance. 

Although it is not apparent from Figure 6, and more data are 
neeeded to prove the point, it may be assumed from what is already 
known about visual acuity, that there is an upper limit of luminance 
beyond which the frequency of seeing curve will not shift to the left 
in Figure 6. This means, that at the lowest levels of contrast, it is not 
possible to achieve 100 per cent seeing by increasing the level of lumi- 
nance 

Weston (p. 145)? handles this phase of the problem by defining 
performance at the level of 453 footlamberts as the 100 per cent level 
of performance. This, of course, is a measure of relative performance 
but it provides a convenient way of predicting improvements from 
increasing luminance. However, Weston’s concept of relative perform- 
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FREQUENCY OF SEEING (PERCENT) 
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LOG SCALE 
Fig. 7. Frequency of seeing as a function of log contrast. The data in Fig. 6 have 
been converted to terms of frequency of seeing and the data for each luminance level 
have been fitted for the curve representing the integral of the probability curve 


ance becomes useless in comparing performance at one level of contrast 
with that at another. Performance in terms of frequency of seeing 


gives an absolute measure of performance in terms of which the effects 
of the various variables, such as duration, contrast or blur can be 


assessed. 
In determining the reaction time for the detection of the presence of 


an easy to see stimulus, the luminance was 206.3 footlamberts, contrast 
was 100 per cent and the size of the gap in the ring was 4.5’. The 
motor was turned on and off for each stimulus to avoid rhythm and 
other extraneous cues to the onset of the stimulus. The duration varied 
from presentation to presentation. The average reaction times for 
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three subjects, for 50 presentations each, are as follows 
Subject Reaction time (seconds) 

0.2584 

2 0.1996 

3 0.2200 
Since a typical reaction time for a response to an oriented broken ring 
is of the order of 0.600 seconds, it is obvious that the larger portion of 
this time is devoted to discrimination 

The relationship of the rate of presentation to reaction time and 
performance (raw score) is interesting. One obtains a high degree of 
accuracy at the slower rates but the reaction time ts higher than for 
the taster rates. [his is particularly evident in the first three graphs 
in the lower row of Figure 3 for the higher levels of contrast. It would 
appear in these instances, that the subject simply takes his time in decid 
ing What response to make 

Veorber interesting finding occurs with the low levels of luminance 
and contrast. At these levels at which the performance is hard!) more 
than pure guessing, the reaction time drops to a level approaching reaction 
time for detection. The subject is apparently anticipating thar he wall 
not be able to perceive the orientation of the break in the ring and ts 
prepared for a guess at the onset of the stimulus 

In the more typical situation, in which the subject gives evidence 
of seeing. and hence. making an effort to see in each case. the typical 
reaction times range between 0.500 and 0.700 seconds. Increasing the 
rate both speeds up the reaction but also diminishes the frequency of 
seeing. Obviously there is some point where control of rate will yield 
optimum performance when the assessment of performance is based 
upon both speed and accuracy. 

It is interesting to note that the extra long reaction times taken 
by the subject when the rate of exposure was slow and the target was 
easy to see did not correspondingly improve performance 

In this particular kind of visual task. where the maximum reaction 
time required by the subject is of the order of 0.600 second. the subject 
still has 0.400 seconds to get prepared for the next stimulus when the 
rate is once per second. If one can therefore tolerate a slight loss in 
frequency of seeing. there is no reason why the subject should not be 


paced at a rate as high as one per second in this type of visual task 


Whether visual fatigue would take a toll over a long period of time 
at this rate has not been specifically investigated, although the subjects 
complained at the highest rate about the fear of getting mixed up. At 
the slowest rates the subject complained about being bored with wait- 
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ing for the next stimulus. For the three subjects used in this experiment 
the rate of one presentation every three seconds was preferred. This 
rate appears to yield a level of performance at least equal to that of the 
slower rates. It is recommended. therefore. that this rate be used in 
studies where it 1s essential to obtain maximum frequency of seeing 
scores unimpaired by time factors 

It would be interesting to arrange the apparatus so that the new 
stimulus 1s presented at the same time that the subject makes his response 
In this way. the subject could set his own pace 

Ihe apparatus could also be arranged so that each stimulus is 


presented prior to the response to the preceding stimulus. Some such 


arrangement would be necessary to analyze the factors involved in a 
visual task like reading 

The data indicate. in general. an increase in performance with an 
increase in duration but the durations employed did not include those 
long enough to determine the critical duration beyond which further 
increase would not improve performance. The data. therefore. apply 
only to visual tasks involving momentary exposure. Eye movements 
such as occur in reading. result in fixational pauses of the order of 
0.200 second or longer 

The present study did include an investigation of the effect ot 
duration of exposure on reaction time. The results are shown in Figure 
4+. At the lowest levels of contrast where performance approximates 
guessing, there is evidence that the subjects in some of the runs antici 
pated that they would not be able to perceive the orientation and were 
ready with a guess at the onset of the stimulus. The reaction time 
approximates the average action time for this situation. Under circum 
stances where the subject is obviously making an effort to see. the reaction 
time increases with the duration of the stimulus for the three lowest 
levels, but at the highest levels. the reaction time decreases, indicating 
that the subject does not wait until the end of the stimulus before 
putting into operation his discriminatory processes 
SUMMARY 

A preliminary study of visual performance using a Landolt ring 
was performed over a range of luminance and contrast with variations 
in the time factors of rate and duration of exposure to discover their 
effects. if any, upon performance and upon each other. The data 
were graphically analyzed to determine the interaction of the various 
factors involved in the task. 

The use of intermittent presentation of the stimulus permitted the 
accuracy aspect of visual performance to be evaluated in terms of fre 
quency of seeing 
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The effect of presentation rate on frequency of seeing at various 
levels of contrast was studied. An optimum rate of one target every 
three seconds was indicated by the data. 

Reaction time varied with the rate of presentation and there are 
indications that there is a point where control of rate will yield optimum 


performance when considered in terms of speed and accuracy. Reaction 


time varied with the duration for the three lowest levels (of duration). 
but at the highest levels, the reaction time decreases. 

Curves representing frequency of seeing as functions of luminance 
and contrast were derived. Curves of this type can be applied to illum- 
inating engineering problems, but more subjects would have to be used to 
obtain curves useful for this purpose 

Furthermore these curves are based on a fixed rate of presentation 
and duration of exposure and do not take into account the variations 
in speed which might occur if the subject were allowed to set his own 
pace 

Also the data in this study apply to the special case in which the 
subject looks directly at the center of the Landolt ring and no search 
or use of peripheral vision is required except in so far as the subject fails 
to look where he is supposed to look. With durations of the order of 
150 msec. and less a subject is not likely to benefit from changing fixa 
tion in the middle of an exposure. 

For this very special task the data do indicate the effect of vary- 
ing rate and duration of exposure on frequency of seeing at various 
levels of contrast and luminance 

The study has also proved useful in showing how varying the 
duration, luminance and contrast affect the time required for discrimina 
tion, and how the subject reacts to an increased rate and to an aware- 
ness that he is merely guessing. These relationships are quite important 
when trying to understand why speed of performance varies when the 
subject is allowed to regulate his own speed. 

A minor experiment has been included in this study to determine 
the effect of fatigue on reaction time and frequency of seeing. Measure 
able impairments were found 
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ANNOUNCEMENT 


CONTACT LENS POST-GRADUATE COURSE AT 
PENN STATE 


The Pennsylvania State College of Optometry announces that the 
next post-graduate contact lens course will begin on April 11, and will 
continue until April 17. As presented at the College, the Contact Lens 
course stresses both the theoretic and the practical aspects of Contact 
Lens Practice. It includes 21 hours of class room lecture, and 28 hours 
of laboratory work. The lecture time is divided to cover the following 
aspects of Contact Lens Practice: (1) Ocular Pathology and Contact 
Lenses (Dr. Harold Simmerman), (2) Ocular Anatomy and Contact 
Lenses (Mr. Onofrey Rybachok), (3) Contact Lens Optics (Dr. 
Frederick Sinn), (4) Evolution of the Contact Lens (Dr. J. C. Neill). 
Where necessary, mimeographed material will be distributed in conjunc- 
tion with the lectures. 

The clinical session is held between one and five o'clock each day, 
and is under the supervision of Dr. John C. Neill. During this time, 
each post-graduate student will practice on an assigned patient. His 
procedures with the patient begins with keratometric determinations 
and is followed by trial case fitting of the case. based on the above 
calculations. Each student will learn to subject the fit of the lenses to 
lag analysis, fluorescein patterning, and slit lamp cleearance studies. 
Corneal abrasions are considered in conjunction with fluorescein pat- 
terning. 

During clinical time, Dr. William Policoff will instruct the students 
in lens manipulations, including reduction of diameter, and lens polish- 
ing. Each student will be familiarized with the operation of all instru- 
ments now available for determining the various contact lens dimensions. 

The course is limited to twelve optometrists. The fee is $100.00 
for attendance per student. For registration write to the Pennsylvania 
State College of Optometry, 12th & Spencer, Philadelphia. 
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RECOGNITION OF COLOR CODE BY NORMALS AND COLOR 
DEFECTIVES AT SEVERAL ILLUMINATION LEVELS 
AN EVALUATION STUDY OF THE H.R.R. PLATES* 


P. L. Walraven and H. L. Leebeek 
Institute for Perception RVO-TNO 
Soesterberg. Holland 


INTRODUCTION 

The relationship has been established between the ability of nor 
mals and color detectives to recognize the color code of resistors and 
their quantitative classification according to the H.R.R. plates and the 
Ishihara test 

For selection among color defectives the H.R-R. plates are better 
than the Ishihara. At normal illumination mild classifieds read color 
code as well as normals do 

For low iluminations the performance of mild color defectives 
turned out to be approximately equivalent to the results obtained by 
normals at a level of illumination reduced six times 

This relationship between mild color defectives and normals qua 
color recognition could also be revealed in experiments on color discrim 
ination with the use of the H-R.R. plates as a function of the illumina 
tion 
INTRODUCTION 

Sloan and Altman! have stated the following: ‘‘In future evalua 
tions of tests for degrees of color deficiency. it is highly desirable that 
such tests be compared not only with one another, but also with per 
formances representative of the color-discriminations required by various 
occupations 

In our study we compared the performance of color code recogni- 
tion with the classification in degree of color deficiency by means of 
several pseudo isochromatic tests. In an analogous study Hardy? found 
that people classified as “mild” with the H.R.R. plates could read color 
code as well as normals do at a normal illumination. As can be seen in 
the following paragraphs, we can confirm their conclusion. 

We extended our study for low illumination levels, because in 
practice color code identifications often have to be done when e.g. only 
pocket torches are available. We will describe our findings with a 
series Of illuminations in relation to the classification with the H.R.R 


*Submitted on September 1. 1959. for publication in the February. 1960. issue of the 
AMFRICAN JOURNAL OF OPTOMETRY AND ARCHIVES OF AMERICAN ACADEMY OF 
OPTOMETRY 
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Fig. 1. A subject sitting before the color code test. He is almost ready to write down 
the names of the colors of the code bands. When he is ready, he pushes the button on 
the left side of the desk under his thumb. and a new resistor appears. together with a 
blank piece of paper 


plates in the hope that we may contribute something of value in accord 
ance with Sloan and Altman's desideratum 

Finally we tried to compare our results with the color discrimina 
tion ability of normal and color defective people as a function of the 
illumination. 
2. PROCEDURE 

Sixty-nine different resistors, each with three colored code bands 
were presented one by one to the subject (Figure 1). The subject was 
given a list of the possible names. He had to write down only the 
names of the colors and could look as long as he wished. Just before 
the procedure began, the subject was shown a pattern card of the color 
code used and their names. The mean time for a whole series of resis- 
tors was 15 minutes. 

The colors of the body and the bands, lighted with illuminant 
A, are shown in Figure 2. The background, on which the resistors 
were mounted, was gray. All resistors available in practice were used 
in the test, the number of presentations of the various colors being the 
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@ color of the body P:purple 
O-zorange Br:brown 
Y = yellow Wewhite 
Gregreen Gr*.gray 
B= blue black 


@ colors of the code bands 


a 
B14 


Fig. 2 The color coordinates of the code bands and the body (with illuminant A) 
plotted in the CIE color diagram. The numbers indicate the remission in percentages in 
proportion to the remission of the body 

following: black 19, brown 36, red 41, orange 30, yellow 18, green 
19, blue 10, purple 11, gray 17, white 6. The total number was 207. 
For the interpretation we used the total number of mistakes and the 
kind of mistakes. 

The results are compared with the quantitative classification 
(‘‘mild,"’ and ‘“‘strong’’) according to the Hardy, Rand 
and Rittler (H.R.R.) plates (Ist edition, 1955) and the score (number 
of misreadings) on the Ishihara (10th edition, 1951), both illuminated 
with illuminant C, 500 lux. 

3. RESULTS 

a). High illumination level. 

The first part of our study deals with the number of mistakes as 
a function of Ishihara score and H.R.R. classification for 57 color defec- 
tive (mild 19, medium 12, strong 26) and 24 normal subjects, at 
500 lux. 
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mistakes 
Iltesmistakes 


NUMBER OF 
@ = normal 
MISTAKES I .mild 


smedium 
=strong 


I I 
16 18 20 22 24 26 28 30 32 34 36 
——» ISHIHARA SCORE 


Fig. 3. The number of mistakes in the color code test at a illumination of 500 lux 
as a function of the Ishihara score. Roman numbers indicate H.R.R. classification. 


From Figure 3 it can be seen that up to Ishihara score 16 the num- 
ber of mistakes by color defectives is as small as in normals. If we 
look at the H.R.R. classification, it turns out that in I (mild) only a 
few, and in II (medium) and III (strong) many mistakes are made. 
From all the color defectives having less than 10 mistakes (that is as 
good as normals) 75 per cent are classified as mild, and only 45 per cent 
have a lower score than 16. Since there is also no difference in the kind 
of mistakes made by normals (the interested reader is invited to ask 
for the Institute report),* the H.R.R. plates must be regarded as more 
efficient for the selection among color defectives. The H.R.R. plates 
thus being better than the Ishihara for our purpose, we went on to 
study the influence of the illumination level only in correlation with 
the H.R.R. classification. 

b).. Variation of the illumination. 

This study was done with a more limited number of subjects: 8 


= 
: 
80 
m 
70 
= 
x § 
= 
gait o 2 4 6 8 0 12 14 aes 
=o 
: 
4 
85 


EVALUATION OF THE H.R.R. COLOR PLATES—-WALRAVEN & LEEBEEK 


normal, 13 mild deutans, | mild deutans, | mild protan, 4 medium 
deutans, 3 medium protans, 4 strong deutans and 7 strong protans. 


In Figure 4 the mean number of mistakes for each group is plotted 
against the illumination level. In Figure 5 the spread of the curves for 
the normals and mild deutans can be seen. For the other groups the 
spread is almost the same being somewhat larger for the strong defects. 


The results of Figure 5 as to the Dl-group can be described by a shift 
of the error curve of the normal subjects to an illumination six times 
lower. This opens the possibility for normal subjects to imagine them- 
selves in the position of the mild deutan, supposing that not only the 
number, but also the kind of mistakes are equal. Indeed, they are almost 
the same. In Table | a comparison is shown, from which at first sight 
the maxima lie almost on the same places. (For results on other illumina- 


tions, see Figure 4). 


TABLE I 


Naming of the Colors 


P W Br 


2 
5 
28 18 4 


26 2 15 


tes N, 0.6 lux 


Comparison between the color naming results of the deutan mild group at 
4 lux and the normal group at 0.6 lux. Each number represents the per- 
centage of the color presented. which received a certain name. For easy 
comparison the numbers above 10 are underlined 


Accurate comparison shows, however, a few more typical tritanopic 
confusions, like blue-black and gray-blue confusions for the deutan- 
milds. It is, therefore, useful to split up the mistakes in red-green and 
yellow-blue confusions. 

In Figure 6 these confusions are plotted separately as a function 
of the illumination. These figures show that for the yeliow-blue mis- 
takes a shift of 10 x has to be made, and for the red-green mistakes 


| 
Colors 
Presented 
Bl Be R Y Gr B ROO OY Gr B W 
16 BI 8 | | 410 7 1 | 1 139 2 
Be 15 17 ? 3 9 13) > 1427 
R 211 18 2 5 0 4 
O 1 13 2 1 1] 8 3 1 0 1 
2 10 3 | l > i 
Gr 1 5 | 4 14 1 20 21 5 18 
RB 21 4 2 10 31 
P 4 ty 20 35 4 3 
G*® 1 6 1 2 355 8 3 218 #1 
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40} Number of 
mistakes 


Jilumination in lux 


Number of 
mistakes 


Q) 10 100 1000 
Vlumination in lux 


Fig. 4. The number of mistakes as a function of the illumination; for normals (N), 
deutans (D), and protans (P). The Roman numbers indicate H.R.R. classification, 
the numbers between brackets, the number of subjects used 


only 4 x for coincidence. The frequency of yellow-blue mistakes being 
lower than of red-green confusions the resulting mean value is the 6 
times mentioned. 

For the medium and strong classified groups it is more or less 
possible to calculate an analogous illumination shift, but here the kind 
of the mistakes diverges widely. 
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140 


number of 
mistakes 


illumination 


Fig. 5 The spread in results among normals and milds. The dotted lines indicate 
the extreme values occurring. A shift of about five times in illumination makes the 
normal and the mild curves coincide 


Combining the results of the PI at the several illuminations and 
the two PI's at 500 lux. it is probable that the behavior of DI's and 
PI's is approximately the same. So we can treat the DI’s and PI's as 
one group: mild 

Our conclusion must be, therefore, that the mean mild makes 
as many mistakes as the mean normal at an intensity six times lower, 
the mistakes being of approximately the same kind, leaving aside a 
small difference between yellow-blue and red-green confusions. 

4. COMPARISON WITH COLOR DISCRIMINATION DATA 

Can this rule of the illumination shift of six times be made under- 
standable by using the behavior of color discrimination as a function 
of brightness’? To determine this behavior we used the H.R.R. plates. 
In Figure 7 the coordinates of the colors are plotted in the color dia- 


red-green confusions yellow -biue confusions 
80 


number 
of mistakes 70 


100 1000 100 1000 
illumination in lux 


Fig. 6. The numbers of mistakes. split up in red-green and yellow-blue confusions. 
For r-g-confusions a shift of 4 times, and for y-b-confusions a shift of about 10 
times is necessary for coincidence of normal and mild curves. 
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Fig. 7. The color coordinates of the H.R.R. plates plotted in the CIE color diagram. 
The numbers indicate the pages on which these colors are printed. 


| 
| 


° aa oe ae oe 


Fig. 8. Discrimination ellipses for reading H.R.R. plates at several illuminations for 
the mean normal. The centers of the ellipses do not coincide in the CIE diagram. 
This would only be the case in an equal brightness color diagram. 
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Fig. 9. Discrimination ellipses for reading H.R.R. plates at several illuminations for 
the mean mild 


gram. They were determined by comparing with the Munsell book 
and converted into CIE-coord. with the Nickerson tables. Colors, which 
gave troubles by the Purkinje shift, like the blue tetartanopic colors, 
are not used. 

Discrimination ellipses for reading H.R.R. plates are determined 
for six normal and four mild subjects. To correlate the results with 
the behavior of the milds in the foregoing paragraphs, we have to use 
the color discrimination of the mean mild. It happened that our color 
defective subjects had a slightly better color discrimination than the 
mean mild, but the data were extensive enough to calculate the behavior 
of the mean mild. The results are given in Figures 8 and 9. A part 
of the curves are extrapolated, which was easily possible. From the 
figures it can be seen that the yellow-blue discrimination of the milds 
is not significantly different from the normals. This was even the case 
for a strong protanope and a strong deuteranope. 


\ 
| ‘ 
\ 

| Sen \ 

\ 

Ni ™ 

\ 

\ 

° a a a ory ae 

90 


EVALUATION OF THE H.R.R. COLOR PLATES—WALRAVEN & LEEBEEK 


ae 


Fig. 10. Two ellipses of equal area, the normal one being at a five times lower 
illumination. 


In our opinion the most obvious chance of finding a correlation 
between color naming and color discrimination is to assume that the 


10° 
oreo 


of 
ellipses 


10°? 10" 0° 10' 10? 10? 
Iiluminetion in tux 
Fig. 11. The areas of the discrimination ellipse as function of the illumination, for 
the mean mild and the mean normal. The area of the normal at 500 lux is used 
as unit-area. 
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ability to name colors correctly is proportional to the number of ellipses 
that can be placed in a certain area of the color diagram or in other 
words is inversely proportional to the area of the ellipse. The areas 
of the ellipses of the normals and milds are compared in Figure 11. 
We see that a shift of four to six times gives almost a coincidence of 
the curves. In Figure 10 two ellipses of equal area are shown, the illum- 
ination ratio being five times. In principle discrimination ellipses of 
anomalous people should not be drawn in a normal mixture diagram, 
because metameric colors for the normal may be not metameric for 
anomalous. Here, however, this is not the case, and if one remembers 
not to use these ellipses for other spectral distributions, and in practice 
these distributions do not differ much, no difficulties are encountered. 

Hence the illumination shift we found in the study on color 
recognition is found back for getting equal area of the discrimination 
ellipses. Our suggestion that the capacity to name colors correctly is 
inversely proportional to the area of the ellipse seems, therefore, to be 
justified in spite of the fact that the mild has even more yellow-blue 
confusions with respect to red-green confusions. One would not expect 
this from the form of the ellipses. 

The possibility, however, mentioned earlier, for normal subjects 


to imagine themselves in the position of the mild color deficient observer 


by decreasing the illumination six times is supported by this research 
on color discrimination 
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COMBINED EFFECT OF VITAMINS A AND E ON 
DARK ADAPTATION IN MAN* 


H. S. Fang,¢ A. L. Hallt and T. F. Hwang§ 
U. S. Naval School of Aviation Medicine, Naval Air Station 
Pensacola, Florida 


It is generally accepted that the test of dark adaptation is not 
only a necessary prerequisite for night fliers, but important also in 
determining avitaminosis. McFarland, Graybiel and their associates* 
tested the dark adaptation of air line aviators in an attempt to appraise 
symptoms of vitamin A deficiency. The results showed that 4.5 per 
cent of the aviators had poor dark adaptability. In a similar study 
Flynn! found that 6.4 per cent of the aviators had a deficiency in dark 
adaptation. As a result of supplementing their diets with vitamin A, 
their ability to dark adaptation showed a significant improvement. The 
purpose of the present work is to investigate the possible effectiveness 
of large doses of vitamin A and/or vitamin E on rod dark adaptability 
for subjects who do not suffer from vitamin A deficiency. 

METHODS 

Observations on the absolute threshold for light intensity during 
the process of dark adaptation were made by means of Nagel's adapt- 
ometer. The test field occupied a visual angle of 3° diameter, situated 
15° above the subject's fovea. Both eyes of the subject were first exposed 
to a light of 200 millilamberts for light preadaptation for 15 minutes. 
During the subsequent time in darkness, the subject was instructed 
to adapt the adjusting wheel of the adaptometer with his right hand 
until he just no longer perceived the dim white light of the test field. 
The light intensity of the presentations were determined before the 
measurements. The adjustments of each subject was repeatedly done at 
desired time intervals and the disappearance thresholds thus obtained 
were given as the lagarithm of the brightness in micromicrolamberts 
(up). The source of light for the adaptometer and the light preadapta- 
tion apparatus was supplied by a steady and constant 100 volts battery. 
RESULTS 

Two subjects (F and H, weighing 69 and 50 Kg., respectively) 


*Submitted on June 10, 1959, for publication in the February, 1960, issue of the 
AMERICAN JOURNAL OF OPTOMETRY AND ARCHIVES OF AMERICAN ACADEMY OF 
OPTOMETRY. 

+Ph.D., Institute of Physiology, College of Medicine, National Taiwan University, 
Taipei, Taiwan, China. 

tTOptometrist. Lieutenant Commander, MSC., USN., U. S. Naval School of Aviation 
Medicine. 

§Ph.D., Institute of Physiology, College of Medicine, National Taiwan University, 
Taipei. Taiwan, China. 
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VITAMINS AND DARK ADAPT ATION-—-FANG. HALL & HWANG 


were selected for test. They were both clinically healthy and well 
trained in the use of the adaptometer. The control readings were taken 
until each subject reached a constant level excepting for the slight 
unavoidable normal variability found in repeated readings. The average 
and range of the 5 control experiments of each subject and the measure- 
ments of the dark adaptability after vitamin A (from Fish Liver Oils, 
Eli Lilly Company) and or vitamin E ( Distilled Tocopherols, Natural 
Type. Eli Lilly Company) intake are given in Tables 1 and 2. 

After a single dose of vitamin A per os, such as 100,000, 200,000 
or 300.000 I.U., no effect was observed. When 300 or 500 mg. of 
vitamin E was given. the results were similar. If vitamin A was given 
in addition to vitamin E, the subjects always showed some improve- 
ment in dark adaptation. The minimal effective combined dose was 
different for the two observers: for instance. with an intake of vita- 
mins A (150,000 1.U.) and E (200 mg.) subject F showed no 
improvement in dark adaptation, while subject H showed a slight 
improvement Ihe improvement in dark adaptation was further 
augmented by combining 200.000 I.U. of vitamin A and 400 or 
500 mg. of vitamin E. For simplification. some readings that appeared 
similar were purposely omitted from the tables. The improved effect 
commenced about one hour after ingestion of the vitamins. The dura- 
tion of the combined action varied in different doses, the larger the 
combined dose. the longer was the improved effect as indicated in 
Figure | 
DISCUSSION 

It is known that vitamin A is of great importance for the regenera- 
tion of visual purple. Hence, poor dark adaptation or night blindness 
as a result of vitamin A deficiency can be cured by the therapeutic admin- 
istration of this vitamin. Dark adaptation which is better than normal 
would be of considerably greater interest to night flying than is the 
simple therapy of night blindness. Therefore, some studies have been 
made. In 1947, Rose and Schmidt,‘ reported that dark adaptation 
could not be improved beyond the normal however much vitamin A 
was taken. During World War II. Hosoya? had an opportunity to 
study the effect of vitamin A on dark adaptation, he also detected no 
definite effect from this vitamin. The results here presented are quite 
in accord with those of the above mentioned investigators. 


So far as is apparent. no work has been reported concerning the 
combined effect of vitamins E and A on dark adaptation. We found 
no effect on dark adaptation from either vitamin A or E alone. A 
decided improved effect was observed after the combined administration 
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Intensity (pape) 


Log 


Time in dark (min.) 


Fig. 1. Combined effect of Vitamin A and Vitamin E on Rod Dark Adaptation. 
Fig. 1-A, Subject H. Fig. 1-B, Subject F. Solid Circles == control; Crosses —= 4 
hours after combined dose of vitamin A, (200,000 I.V.) and vitamin E, (400 mg.); 
open Circles = 25 hours after dose. 


of these vitamins. The mechanism of such a peculiar phenomenon is 
therefore obscure. In 1947 Spaulding and Graham® indicated that vita- 
min E ‘might play a part as a coenzyme protector in the photochemical 
cycle of visual purple regeneration. Furthermore, it is known that 
vitamin E itself is an antioxidant; it can protect vitamin A from 
oxidative destruction. Such physiological actions of vitamin E in asso- 
ciation with the action of vitamin A may, therefore, improve the dark 
adaptability. 
SUMMARY 

1. A measurement of dark adaptation was made by means of a 
Nagel’s adaptometer for two subjects before and after ingestion of vary- 
ing doses of vitamin A and E. 

2. There was no improvement in rod dark adaptation after either 
a single dose of vitamin A (100,000, 200,000 or 300,000 I.U.) or 
of vitamin E (300 or 500 mg.), indicating that greater than normal 
amounts of vitamin A or E alone do not improve dark adaptation. 

3. There was some improvement in rod dark adaptation after 
oral administration of vitamin A together with vitamin E. The pos- 
sible mechanism of such a peculiar phenomenon is suggested. 
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VITAMINS AND DARK ADAPTATION—FANG, HALL & HWANG 
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ANNOUNCEMENT 


OMA PUBLIC RELATIONS PROGRAM IN 1960 
BETTER VISION INSTITUTE TO CARRY MESSAGI 


The Annual Meeting of the Optical Manufacturers Association, 
held at New York City’s Warwick Hotel on January 21, was high- 
lighted by the presentation of a tentative timetable for 1960's Industry 
Promotion Program 

Following the business meeting, H. P. Brigham, chairman of the 
OMA Promotion Committee, used full-color slides to show how other 
groups and industries embarked on similar large scale programs with 
markedly successful results. He outlined the steps necessary to achieve 
like results within the framework of the ophthalmic field and gave a 
timetable leading up to the opening of the campaign sometime in August, 
to coincide with the ‘back-to-school’ movement. Mr. Brigham also 
pointed out that the program would be slanted to a primary market, the 
housewife and mother, who is in effect the ‘custodian’ of healih services 
within the family 

1960 Industry Promotion Program, it was revealed, by Mr. 
Alton K. Marsters, Chairman of the Better Vision Institute Sub-Com- 
mittee, will be released over the signature of the Better Vision Institute, 
in response to urging by all facets of the ophthalmic industry. All 
OMA members participating in the Promotion Program thus become 
members of the BVI. $750,000 will be spent. 

The business meeting was climaxed by election of OMA officers 
for 1960. Emanuel Nathan of The Opticase Company, Newark, was 
re-elected president and Eldon R. Siehl of The Vision-Ease Corpora- 
tion, St. Cloud, Minnesota, was re-elected vice-president. Elected to 
the Executive Committee were Victor D. Kniss, Roy Marks, Alton K. 
Marsters and E. Hutson Titmus, Jr. 


98 


: 
; 


AMERICAN JOURNAL OF OPTOMETRY 
and ARCHIVES of 
AMERICAN ACADEMY OF OPTOMETRY 


Established 1924 
Vol. 37 February, 1960 No. 2 


EDITORS AND STAFF 


Dr. Carel C. Koch Editor 
wr. Monroe J. Hirsch Associate Editor 
Dr. Rudolph Ehrenberg Advertising Manager 
Terry Judith Parkins Editorial Assistant 
Grace Weiner ; Bibliographic Editor 


Publication and Academy Office: 1508 Foshay Tower, 821 Marquette Ave. 
Minneapolis 2, Minnesota 


Annual Subscription, United States and Canada, $8.00 in Advance: Foreign, $9.00: 
Single Copies 80c 


Original papers, scientific communications, clinical reports, books for review, and corre- 
spondence should be sent to the editor. Subscriptions and applications for single copies 
should be addressed to the circulation manager. Copy of advertisements must be sent in 
by the first of the month preceding their appearance. Communications with reference 
to advertising or other journal business should be addressed to the advertising manager. 
Academy correspondence should be addressed to Dr. Carel C. Koch, Secretary of the 
American Academy of Optometry. 


Published Monthly by the 
AMERICAN JOURNAL OF OPTOMETRY PUBLISHING ASSOCIATION 


The American Academy of Optometry and the publishers of this journal have 
no objection to the reprinting by other magazines of any of the articles in this 
issue, provided such reprints are properly credited to the AMERICAN JOURNAL 
OF OPTOMETRY AND ARCHIVES OF AMERICAN ACADEMY OF OPTOMETRY. 


ANNUAL REPORT OF THE PRESIDENT* 


On behalf of the Executive Council and in my own behalf, I greet 
you Academy Fellows and guests to this, our thirty-ninth, Annual 
Meeting. A three day outstanding postgraduate instructional program 
was completed yesterday under the capable leadership of Dr. Vincent 
Ellerbrock, Dr. Daniel Hummel and their respective committees. I 
assure you that the four day program of papers and section meetings 
which starts immediately after this brief business session will be no less 
outstanding than the instructional program. Dr. Donald Springer, 
chairman of the Papers and Program Committee, and Dr. John Zettel, 
general chairman of the programs of the Sections, have developed the 
four day program which is about to begin. I know their efforts will 


*Dr. Lawrence Fitch, dean, Pennsylvania State College of Optometry, president, 
American Academy of Optometry. Read before the annual meeting of the American 
Academy of Optometry, Chicago, Illinois, December 11, 1959. 
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EDITORIAL 


continue the long established Academy tradition of having the highest 
calibre scientific meetings. We can look forward to these four days as 
being most informative and most satisfying to our intellectual curiosity. 

I mention the names of these four Academy Fellows in conjunction 
with our meeting program. I shall mention other names in relation to 
specific activities. | have a feeling of guilt in not mentioning the names 
of many other Fellows for the excellent work which they have done for 
the Academy during the year. The wonderful truth is that so many 
Fellows have participated so extensively in Academy affairs during the 
year that it is not practical to include mention of all in this message. 
The work and responsibility of the President have been made easy by 
this fine spirit of refusing to “‘let George do it’ and | am most appre- 
ciative of the honor and pleasure of working and associating with these 
Fellows. 

This year has been another year of noteable progress for the 
American Academy of Optometry. It is true that much of this year's 
progress can be attributed to the progress of former years. We should 
be ever grateful to the many leaders and workers dedicated to our pro- 
fession and to our Academy who have made so many contributions to 
provide us with the status which we enjoy today. A highlight of this 
Annual Meeting will be our giving of recognition through Honorary 
Life Membership at our Roundtable Dinner to one of these leaders, 
Dr. Ralph S. Minor, retired Dean of the College of Optometry of the 
University of California 

Another highlight of this Annual Meeting which will take place 
at our dinner meeting will be an address by Dr. P. N. DeVere, Presi- 
dent of the American Optometric Association. Dr. DeVere will review 
the current conditions of the profession in a ‘‘State of the Profession” 
message. One of our profession's problems which Dr. DeVere will most 
certainly present is that of an impending critical optometric manpower 
shortage. As your President, on invitation from the American Op- 
tometric Association, I participated during the year in two conferences 
on this subject. I assure you there is a real manpower problem and 
that it behooves every Academy Fellow to support strenuously the 
American Optometric Association in any project it undertakes to 
alleviate this problem. 

I hope every one present at this time is aware that the Academy's 
first home study course is in its final stages at the printers. It is to be 
available to subscribers in a matters of days. The first course, A Synopsis 
of Glaucoma for Optometrists is authored by Dr. Arthur Shlaifer, an 
Academy Fellow whose education, writing and teaching experience 
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assures the high quality of the course. Dr. Meredith Morgan, as Chair- 
man of the Committee on Home Study Courses, has been the overseer 
of this project. It is hoped that all Academy Fellows will subscribe to 
this course and make an effort to call its availability to the attention of 
their optometric acquaintances. 

Under the initial guidance of Dr. Henry Hofstetter and the later 
guidance of Dr. John Perry, respectively, Chairman and acting Chair- 
man of a special committee to establish a program of honor medalist 
lectures, we are assured that such a program will get under way at 
future Annual Meetings. The specifications for the medal have been 
decided upon and deliberations on the selection of the first lecturer to 
be honored are taking place. Dr. Perry will welcome for his committee's 
consideration any recommendation of lecturers which any Academy 
Fellow wishes to offer. 

In a few, minutes, you will hear our Secretary report that a record 
number of new Fellows have been welcomed into the Academy this 
year. The Academy does not engage in open membership drives. How- 
ever, we want new members. We want optometrists to aspire to Fellow- 
ship in the Academy. It is up to us who are Academy Fellows to acquaint 
our neighbor optometrists with the Academy and to let them know 
that we are not a country club outfit or other closed organization. Let 
your neighbor optometrist know that he will be most welcome in the 
Academy if he desires to join us in supporting the highest scientific and 
professional standards of optometry attainable for serving the public 
welfare. 

In closing, I wish to pay tribute to ‘‘Mr. Academy,”’ our ever 
faithful, most competent secretary, Dr. Carel C. Koch. The Academy 
is most fortunate in having a man of Dr. Koch's capabilities and indus- 
try in this key position. And, I am most fortunate and appreciative to 
serve as President with this pillar of strength and help at my side. 


LAWRENCE FITCH 
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TRANSACTIONS OF THE 
AMERICAN ACADEMY OF OPTOMETRY 


A department devoted to announcements, reports, appointments, organization data, 
news, professional problems and ideals, as these relate to the Academy. 


FITCH APPOINTS ACADEMY COMMITTEES 


Dr. Lawrence Fitch, president, American Academy of Optometry, 
has appointed the following Academy Committees: 


PAPERS AND PROGRAM COMMITTEE: Dr. Donald E. Springer, Anniston, 
Alabama, chairman; Dr. John Zettel, Jr., Cincinnati, Ohio, vice-chairman; Dr. G. W. 
Clay, Ardmore, Oklahoma; Dr. Morton D. Sarver, Oakland, California 


SECTION ON REFRACTIVE PROBLEMS AND ANISEIKONIA: Dr. Ben- 
ton Freeman, Allentown, Pennsylvania, chairman; Dr. Oscar L. McCulloch, Holyoke, 
Massachusetts: Dr. Robert E. Bannon. Buffalo, New York; Dr. E. W. Bechtold, Middle 
Village. New York; Dr. Leo F. Madigan, Boston; Dr. Harold M. Fisher, New York 
City; Dr. W. P. Schumann. Vineland. New Jersey; Dr. Robert J. Davis, Henderson, 
Kentucky 


SECTION ON CONTACT LENSES AND SUBNORMAL VISION AIDS: 
Dr. Robert C. Graham, Pasadena, California, chairman; Dr. Daniel O. Elliott, Jr., 
South Bend, Indiana; Dr. Bernard Mazow. Houston; Dr. John C. Neill, Philadelphia; 
Dr. William W. Policoff, Wilkes-Barre, Pennsylvania; Dr. I. Weiss, New Britain, 
Connecticut: Dr. Harold Moss, Woodbridge. New Jersey. 


SECTION ON PUBLIC HEALTH AND OCCUPATIONAL VISION: Dr. 
Henry B. Peters, Oakland, California, chairman; Dr. George C. Hill, Portsmouth, 
Virginia: Dr. Herman Sager, Lake Success. New York: Dr. Richard Feinberg, Peters- 
burg. Virginia; Dr. Sylvester K. Guth, Cleveland; Dr. Henry W. Hofstetter, Bloom- 
ington, Indiana; Dr. C. H. Pheiffer. Houston 


SECTION ON ORTHOPTICS: Dr. Max Schapero, Los Angeles, chairman; 
Dr. Ernest Giglio, Bernardsville. New Jersey; Dr. John Zettel, Jr.. Cincinnati; Dr. 
Merton C. Flom, Berkeley, California; Dr. I. W. Kinsey. Alliance, Ohio: Dr. R. 
LeDrew, Edmonton, Alberta; Dr. Darrell B. Carter, Houston. 


SECTION ON PATHOLOGY: Dr. Arthur Shlaifer, Philadelphia, chairman; 
Dr. Walter W. Perrott, Jr.. Columbus, Georgia; Dr. Alfred I. Aron, Houston; Dr. 
Harold Simmerman, Wenonah, New Jersey: Dr. Monroe J. Hirsch, Ojai, California; 
Stephen C. Outlaw, Albany, Georgia; Dr. Robert J. Johnson, Latrobe, Pennsylvania; 
Dr. Ralph B. Gaeta, Ramsey, New Jersey 


COMMITTEE ON POST-GRADUATE EDUCATION: Section on Post- 
Graduate Instruction: Dr. V. J. Ellerbrock, Columbus, Ohio, chairman: Dr. Robert 
E. Bannon. Buffalo, New York; Dr. Merton C. Flom. Berkeley, California. Section 
on Administration: Dr. D. G. Hummel, Cleveland, chairman: Dr. M. H. Kauhl, 
Cleveland; Dr. Rudolph Ehrenberg, Granite Falls, Minnesota. 


HOME STUDY COURSE COMMITTEE: Dr. Meredith W. Morgan, Berkeley, 
California, chairman: Dr. Benton Freeman, Allentown, Pennsylvania; Dr. Robert C. 
Graham, Pasadena; Dr. Henry B. Peters, Oakland: Dr. Max Schapero, Los Angeles; 
Dr. Arthur Shlaifer. Philadelphia. 
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COMMITTEE ON ADMITTANCE: Dr. Harold M. Simmerman, Wenonah, 
New Jersey, general chairman. Region |. Dr. Martin R. Snook, Newton, New Jersey, 
chairman; Dr. William G. Walton, Philadelphia; Dr. Bernard A. Bear, Washington, 
D. C. Region II. Dr. Arthur A. Kitchen, Clearwater, Florida, chairman; Dr. T. E. 
Holleman, Winston-Salem, North Carolina; Dr. Walter W. Perrott, Jr., Columbus, 
Georgia. Region III. Dr. E. E. Reese, Columbus, Ohio, chairman; Dr. I. M. Borish, 
Kokomo, Indiana; Dr. John N. Schoen, Owatonna, Minnesota. Region IV. Dr. 
Otto J. Bebber, Denver, chairman; Dr. Thomas F. Brundardt, Salina. Kansas; Dr 
M. Kirschen, Modesto, California. 


PRENTICE MEDAL AWARD COMMITTEE: Dr. Henry W. Hofstetter, 
Bloomington, Indiana, chairman; Dr. Glenn A. Fry, Columbus, Ohio; Dr. John D. 
Perry, Winston-Salem, North Carolina; Dr. Gordon L. Walls, Berkeley, California. 


EDITORIAL COUNCIL: Dr. Carel C. Koch, Minneapolis, editor; Dr. John 
D. Perry, Winston-Salem, North Carolina, chairman; Dr. Robert E. Bannon, 
Buffalo, New York; Dr. Rudolph Ehrenberg, Granite Falls, Minnesota; Dr. V. J. 
Ellerbrock, Columbus, Ohio; Dr. Benton Freeman, Allentown, Pennsylvania; Dr. 
Glenn A. Fry, Columbus, Ohio; Dr. Robert C. Graham, Pasadena, California; Dr. 
Monroe J. Hirsch. Ojai, California; Dr. Henry W. Hofstetter, Bloomington, Indiana; 
Dr. Meredith W. Morgan, Berkeley, California; Dr. Henry B. Peters, Oakland, Cali- 
fornia; Dr. Max Schapero, Los Angeles, California; Dr. Arthur Shlaifer, Philadelphia; 
Dr. Kenneth Stoddard, Berkeley, California; Dr. Ralph E. Wick, Rapid City, South 
Dakota; Dr. John Zettel, Jr., Cincinnati, Ohio 


COMMITTEE ON RESEARCH PROJECTS: Dr. Monroe J. Hirsch, Ojai. 
California, chairman; Dr. I. M. Borish, Kokomo, Indiana; Dr. Harold M. Fisher, New 
York City; Dr. Meredith W. Morgan, Berkeley, California. 


ADVISORY COUNCIL: Dr. R. W. Tubesing, Richmond, Indiana, chairman; 
Dr. J. Fred Andreae, Baltimore, Maryland; Dr. Harold M. Fisher, New York City; 
Dr. Richard M. Hall, Cleveland; Dr. D. G. Hummel, Cleveland; Dr. Carel C. Koch, 
Minneapolis; Dr. Meredith W. Morgan, Berkeley, California; Dr. Don R. Paine. 
Topeka, Kansas: Dr. John D. Perry, Winston-Salem, North Carolina; Dr. Harold 
Simmerman, Wenonah, New Jersey; Dr. Morris Steinfeld, Paducah, Kentucky: Dr. 
Arthur P. Wheelock, Des Moines, lowa: Dr. Eugene Wiseman, Buffalo, New York 


COMMITTEE ON STUDENT COUNSEL: Dr. J. Donald Kratz, Souderton, 
Pennsylvania, chairman: Dr. Merrill J. Allen, Bloomington, Indiana; Dr. Charles A. 
Abel, Los Angeles; Dr. E. J. Fisher, Toronto: Dr. Gerard Gauthier. Montreal; Dr. 
Ralph H. Green, Boston; Dr. B. E. Kehl, Memphis: Dr. Merton C. Flom. Berkeley; 
Dr. Carol B. Pratt, Forest Grove, Oregon; Dr. Herbert G. Mote, Columbus, Ohio; 
Dr. Alfred A. Rosenbloom, Chicago: Dr. Vernon I. Ryan, Philadelphia; Dr. Charles 
R. Stewart, Houston. 
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9542 Brighton Way, Beverly Hills 
Dr. Gordon W. Duffy 

431 N. Irwin St., Hanford 
Dr. Marion K. Eakin 

6009 West Blvd., Los Angeles 
Dr. Robert S. Eakin 

6009 West Blvd., Los Angeles 
Dr. Ferd T. Elvin 

3226 Lakeshore Ave., Oakland 
Dr. Arthur B. Emmes 

3474 Village Drive, Castro Valley 
Dr. Earl L. Ferris 

16 N. Marengo Ave., Pasadena 
Dr. G. C. Fitzgerrell 

3878 S. Western Ave., Los Angeles 
Dr. Edwin D. J. Fletcher 

1616% No. Vista St., Hollywood 
Dr. Bernice C. Flom 

23 Broadway, Richmond 
Dr. Merton Clyde Flom 

School of Optometry 

University of Caljfornia, Berkeley 
Dr. Gerald C. Golder 

1108 W. Garvey Blvd., West Covina 
Dr. Edward I. Goodlaw 

620 Haas Bldg. Los Angeles 
Dr. Harry E. Goodman 

3874 W. 6th St., Los Angeles 
Dr. Robert C. Graham* 


548 Parkway Bldg., 117 E. Colorado St. 


Pasadena 
Dr. William A. Greensides 

124 Austin Lane, Alamo 
Dr. James Gregg 

Los Angeles College of Optometry 

950 West Jefferson Blvd., Los Angeles 
Dr. Duco I. Hamasaki 

1648 Bancroft Way, Berkeley 
Dr. Robert F. Harrigan 

School of Optometry 

University of California, Berkeley 
Dr. Arthur C. Heinsen, Jr.* 

1302 lincoln Ave., San Jose 
Dr. Margaret Anderson Hester 

1807 San Jacinto, Los Angeles 
Dr. Monroe J. Hirsch 


jai 
Dr. Arthur E. Hoare* 
738 N. Glendale Ave., Glendale 
Dr. Jack T. Hobson 
1528 Stafford Ave., Hayward 
Dr. Ernest A. Hutchinson 
1710 Bushnell, South Pasadena 
Dr. Arthur Jampolsky 
2400 Clay St., San Francisco 
Dr. Harry A. Jankiewicz 
Los Angeles College of Optometry, 
950 W. Jefferson Blvd., Los Angeles 
Dr. Louis Jaques 
828 Pacific Mutual Bldg., Los Angeles 
Dr. F. Charles Johnson 
220 So. Myrtle. Monrovia 
Dr. William W. Kinney, Jr. 
409 W. Central Ave., La Habra 
Dr. M. Kirschen 
1117 Eye St., Modesto 


Dr. Arthur Layton 

Paradise 
Dr. Gordon E. Lewis 

404 Security Bldg., Pasadena 
Dr. John Brooks Link 

Los Angeles College of Optometry 

950 W. Jefferson Blvd., Los Angeles 
Dr. Angus M. MacLeod 

alston Ave., Belmont 

Dr. A. Harry Malin 

1350 Garnet St., San Diego 
Dr. Elwin Marg 

School of Optometry 

University of California, Berkeley 
Dr. Ralph M. Marshall 

614 San Mateo Ave., San Bruno 
Lt. Comdr. Albert E. Mibeck, MSC., U.S.N. 

300 Dogwood Road, Oceanside 
Dr. Leonard S. Miller 

112 Pier Ave., Hermosa Beach 
Dr. Ralph S. Minor, (Hon.) 

2514 Cedar St., Berkeley 
Dr. Meredith W. Morgan, Jr.* 

School of Optometry 

University of California, Berkeley 
Dr. T. R. Murroughs 

15 W. Valerio St., Santa Barbara 
Dr. Melvin Charles Nadell 

Los Angeles College of Optometry 

950 W. Jefferson Blvd., Los Angeles 
Dr. Thomas R. Nagy 

Tulare 
Dr. Homer A. Nelson 

114 North Lemon St., Anaheim 
Dr. Henry B. Peters 

2611 Telegraph Ave., Oakland 
Dr. Bernard Press 

564 First St., Encinitas 
Dr. Edmund F. Richardson 

1260 N. Flores St., Holiywood 
1st Lt. Philip S. Robin 

2796 USAF Hospital Norton AFB. 
Dr. Niles Roth 

School of Optometry 

University of California, Berkeley 
Dr. E. Clarence Salter 

1125 Huntington Drive, South Pasadena 
Dr. Morton D. Sarver 

5521 College Ave., Oakland 
Dr. Max Schapero 

Los Angeles College of Optometry, 

950 West Jefferson Blvd., Los Angeles 
Dr. Leslie W. Scown 

6310 Sunset Blvd., Hollywood 
Dr. Reginald L. Secord 

947 West 8th St. t.os Angeles 
Dr. Charles E. Seger 

1407 Garden St., San Luis Obispo 
Dr. William Smith 

6715 Sausalito Ave., Canoga Park 
Dr. Kenneth Berkeley Stoddard 

School of Optometry 

University of California, Berkeley 
Dr. Albert C. Stoltze 

Room 1201, 209 Post St., San Francisco 
Dr. Wilbur B. Stover 

914 West Olive, Porterville 
Dr. Roy M. Swain 

209 W. Standley, Ukiah 
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Dr. Edward Tamler 
2351 Clay St. San Francisco 
Lt. Bertram D. Targrove 
o466th USAF Hospital, APO #75 
Francisco 
Dr. Napoleon Van Praag 
306 Lake & Colorado Bldg., Pasadena 
Dr. Gordon L. Walls 
School of Optometry 
University of California, Berkeley 
Dr. Howard N. Walton 
3840 Main St.. Culver City 
Dr. D. R. E. Waters 
302-305 Muckentholer Bldg., Santa Ana 
Mrs. Grace Weiner, |.i}rarian 
Angeles Colleve of ¢ Iptometry 
950 \W. Jefferson Blvd., Los Angeles 
Dr. Frank W. Weymouth 
Los Angeles College of Optometry 
950 West Jefferson Blvd., Los Angeles 
Dr. R. H. Whitten 
2916 Fresno St Fresno 
Dr. Arene T. Wray 
3923 West Sixth St. Suite 415 
Los \ng 
Dr. Elisabeth Wright 
4327 Gage Ave., Bell 


cles 


COLORADO 
Dr. Otto J. Bebber* 

7320 West Colfax, Lakewood 
Dr. Harold S. Bobb 

228 bldg Denver 


Capt. Robert D. Metcalf 
USAF (MSC), Quarters 4411 D 
USAF Academy 

Dr. Williem C. Moeny 
713 Main St., Alamosa 

Dr. Eugene W. Nirk 
Medical Arts Center 
2107 Templeton Gap Road 
Colorado Springs 

Dr. Ernest C. Wille, Jr. 

1928 14th St.. Boulder 

Dr. C. Edward Williams 


612 Empire Bleg., Denver 


CONNECTICUT 
Dr. Thaddeus W. Bartles 


2 Riverside Ave., Bristol 
Dr. Lawrence O. Clegg 

241 Main St.. Norwich 
Dr. Eugene M. Davis 

869 Main St, Manchester 
Vr. Wuttam B. Dorfman 

300 Main St., Bristol 
Dr. Austin Duffy 

93 Main St., Southington 
Dr. John N. Eggleston 
75 Prospect St., Milford 
Dr. Oscar B. Hill 

1009 Farmington Ave., West Hartford 
Dr. Milton J. Kalafa 

99 Pratt St., Hartford 
Dr. Meyer Malkin 

60 Park St., Rockville 
Dr. Charles Schiffman 

18 Central Ave., Waterbury 


Dr. Ira Schwartz 

189 Thames St., Groton 
Dr. Abraham Shapiro 

530 Silas Deane Hwy., Wethersfield 
Dr. Harvey M. Tuckman 

34 West Ave., South Norwalk 
Dr. W. H. Warmington 

Stafford Springs 
Dr. Franklin A. Warren* 

59 N. Main St., Waterbury 
Dr. Robert B. Weiss 

1233 Albany Ave., Hartford 
Dr. Irving Weiss* 

300 Main St., New Britain 
Dr. S. G. Weiss* 

24 Church St., Torrington 
Dr. Edwin C. Wheeler 

750 Main St., Hartford 
Dr. Jesse Wheeler 

750 Main St., Hartford 
Dr. Ralph W. Wolmer 

694 Main St., Willimantic 


DELAWARE 


Dr. Marvin R. Berman 
303 Loockerman St., Dover 
Dr. Harold I. Moss* 
2106 Baynard Blvd., Wilmington 
Dr. S. Winfield Smith 
R. D. No. 2, Newark 
Dr. Preston E. West 


Georgetown 


DISTRICT OF COLUMBIA 


Dr. Bernard A. Baer 

205 Farragut Medical Bldg., Washington 
Dr. Frances P. Marshall 

2007 Columbia Road, N. W., Washington 
Lt. Col. John W. Sheridan 

Officers Supply Center, Box 231 

Walter Reed Army Hosp., Washington 


FLORIDA 


Dr. Morton L. Abram 
2843 Rodman St., Hollywood 
Dr. Charles A. Bayshore 
33 E. Robinson Ave., Orlando 
Dr. H. C. Bumpous 
301 Florida National Bank Bldg. 
St. Petersburg 
Dr. C. Glynn Capps 
911 N. Palmer St., Plant City 
Dr. C. Henry Chevalier 
209 13th Ave. N., St. Petersburg 
Dr. Francis P. Drohan, Jr. 
309 Professional Bldg., Jacksonville 
Dr. K. K. Eychaner 
Tampa ‘theatre Bldg., Tampa 
Dr. Ester Ingram 
Winter Haven 
Dr. Walter C. Kennedy 
1918 Hillview St., Sarasota 
Dr. E. J. Kienast 
9249 56th St., Tampa 
Dr. Arthur S. Kitchen 
Davey-McMullen Bldg., Clearwater 
Dr. Edwin H. Kitchen 
12 S. Ft. Harrison Ave., Clearwater 
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Dr. James F. Loomis 
303 Masonic Temple Bldg., Jacksonville 
Lt. jg., Earl F. Miller, II 
School of Aviation Medicine 
Naval Air Station, Pensacola 
Dr. Charles H. Parham 
Coleman Arcade 3-R., Melbourne 
Dr. Howard F. Rees 
305 Florida National Bank Bldg. 
St. Petersburg 
Dr. R. L. Ryer 
420 S. Kentucky Ave., Lakeland 
Dr. David P. Sloan, Jr. 
918 \W. Main, Leesburg 
Cmdr. J. H. Steve, (MSC) USN 
Naval School of Aviation Medicine 
N.A.S., Pensacola 
Dr. Stanley Wallman 
5398 Palm Ave., Hialeah 
Dr. A. C. Wilhelm, Jr. 
212'4 N. Andrews Ave., Ft. Lauderdale 
Dr. William H. Wood 
218 W Adams St 
Dr. Marshall Wright 


221 Aragon Ave., Coral Gables 


Jacksonv ille 


GEORGIA 


Dr. Lamar A. Brown 
Meadows St Vidalia 
Dr. Robert L. Coleman 
236 E. Second St., Tifton 
Dr. Andrew J. Denman 
130 \Vest Hanco « Ave., Athens 
Dr. LeRoy Harris 
Park Bldg... Griffin 
Dr. Isaac N. Lozier 
107 Monroe St., Dublin 
Dr. Welker H. Matthews 
130 West Hlanceock St, 
Dr. Stephen C. Outlaw 
208 Pine St \loany 
Dr. Walter W. Perrott, Jr. 
Columbus 
Dr. Jack Runninger 
206 East Third St., Rome 
Dr. Wm. W. Smith 
816 Grant Bldg., Atlanta 
Dr. George V. Stephens 
3075 Peachtree Road, Atlanta 


Athens 


HAWAII 


Dr. J. K. Hirokawa 

311 National Bldg., Honolulu 
Dr. Y. K. Look 

Leong Bros. Bldg. 

King & Smith St., Honolulu 


IDAHO 


Dr. C. J. Simmons 
1102 Third Lewiston 


ILLINOIS 
Dr. D. A. Ambrose 
706 Jackson St., Charleston 
Dr. Donald S. Andrews 
Gladstone Medical Center 
5810 N. Milwaukee Ave., Chicago 


Dr. Harry C. Armstrong 
511 Robeson Bldg., Champaign 
Dr. Robert S. Arner 
1010 Rockford Trust Bldg., Rockford 
Dr. Marilyn Brenne 
1225 Wildwood ct... Peoria 
Dr. Leonard Bronstein 
914 Wilmot Road, Deerfield 
Dr. Willis Brown 
602 Elgin Tower, Elgin 
Dr. James E. Clark 
1000 Lake Shore Drive, Chicago 
Dr. Jerome B. Conlogue 
944 Jefferson Bldg., Peoria 
Dr. J. C. Copeland 
Bausch & Lomb Optical Company 
18 So. Michigan Ave., Chicago 
Dr. Charles E. Cox 
Danvill 
Dr. John M. DeMoure 
National Bank Bldg., Peoria 
Dr. Otto R. Engelmann 
5209 No. Clark St., Chicago 
Dr. Don A. Frantz 
De Kalb 
Dr. R. W. Gilbert 
107 Center St.. Elgin 
Dr. John A. Hattstrom 
438 First National Bank Bldg., Evanston 
Dr. Georre N. Jessen 
59 FE. Madison St.. Chicago 
Comdr. Paul R. Kent, MSC, USN 
U.S. Naval Hospital, Great Lakes 
Dr. James F. Koetting 
144 \leonquin, Park Forrest 
Dr. F. Stanley Leverich 
Kevstone Bldg., Aurora 
Dr. Charles A. Machacek 
3542 W. 26th St., Chicago 
Dr. Leo Manas 
Illinois College of Optometry 
3241 S. Michigan Ave., Chicago 
Dr. William R. Martin 
262 West Prairie, Decatur 
Dr. Harley G. McCormack 
2629 Sheridan Road, Zion 
Dr. J. B. Meloan 
Bushnell 
Dr. David D Michaels 
8916 Skokie Blvd., Skokie 
Dr. Glenn H. Moore 
6226 No. Broadway, Chicago 
Dr. Clifford E. Myers 
310 Rock Island Bank & Trust Bldg., 
Rox | Island 
Dr. Charles W. Ott 
Illinois College of Optometry 
3241 S. Michigan Ave., Chicago 
Dr. John T. Peterson 
202 City National Bank Bldg., Rockford 
Dr. Ronald A. Peterson 
6226 N Broadway, Chicago 
Dr. Harry E. Pine 
8 S. Michigan Blvd., Chicago 
Dr. Jack A. Pottei 
630 First National Bank, Peoria 
Dr. S. Harold Roberts 
59 E. Madison St., Chicago 
Dr. Helen M. Robinson 
University of Chicago Reading Clinics 
Graduate Education Bldg., Chicago 
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Dr. A. R. Rochte 

303 N. N. W. Hwy., Park Ridge 
Dr. Alired A. Rosenbloom 

Illinois College of Optometry 

3241 S. Michigan Ave., Chicago 
Dr. Edward C. Scanlan 

Illinois College of Optometry 

3241 S. Michigan Ave., Chicago 
Dr. Paul F. Shulman 

Illinois College of Optometry 

3241 S. Michigan Ave., Chicago 
Dr. Earl R. Smith 

105 W. Wall St., Morrison 
Dr. Robert H. Sternberg 

1832 East &7th St., Chicago 
Dr. Grace Stevesson 

11131 S. Michigan Ave., Chicago 
Dr. Eugene W. Strawn 

12% E. Stephenson St., Freeport 
Dr. T. F. Taylor 

417 W Madison St., Ottawa 
Dr. Richard R. Tennant 

Illinois College of Optometry 

3241 S. Michigan Ave., Chicago 
Dr. Roy Teshima 

Illinois College of Optometry 

3241 S. Michigan Ave., Chicago 
Dr. Edward C. Tobiasz 

Ilinois College of Optometry 

3241 S. Michivan Ave., Chicago 
Dr. Martin Topaz 

Editor, Optometric Weekly 

5 S. Wabash Ave., Chicago 
Dr. Rita Walsh 

1008S Bloomington 
Dr. O. W. Weinstein 

326 W. State St Rockford 
Dr. N-wton K. Weslev 

| Madison St.. Chicago 
Dr. H. S. Wodis 

1618 W. 47th St.. Chicago 
Dr. Lloyd K. Wyatt 

Lacon 
Dr. Walter S. Yasko 

Illinois College of Optometry 

3241 S. Michigan Ave., Chicago 
Dr. Vincent Zunica 

14503 School St., Chicago 


INDIANA 
Dr. Merrill J. Allen 


Division of Optometry 

Indiana University, Bloomington 
Dr. William R. Baldwin 

Division of Optometry 

Indiana University, Bloomington 
Dr. Dale E. Berkebile 

911 Madison St., Rochester 
Dr. I. M. Borish 

300 Union Bank Bldg., Kokomo 
Dr. John H. Carter 

Jefferson & Gould St., Nashville 
Dr. Harold Cline 

325 W. Lexington Ave., Elkhart 


Dr. D. W. Conner 


206 Merchants Bank Bldg., Terre Haute 


Dr. Roy E. Denny 
704 Odd Fellows Bldg., Indianapolis 


Dr. Daniel O. Elliott, Jr.* 

828 Jetferson Blvd., South Bend 
Dr. H. F. Garton 

814 Jefferson Ave., La Porte 
Dr. Gordon Glenn Heath 

Division of Optometry 

Indiana University, Bloomington 
Dr. H. W. Hofstetter 

Division of Optometry 

Indiana University, Bloomington 
Dr. H. H. Jenner 

Frankfort 
Dr. N. C. Kephart 

Dept. of Psychology 

Purdue University, Lafayette 
Dr. Kenneth Kintner 

Mishawaka 
Dr. James P. Leeds 

3954-C Meadows Drive, Indianapolis 
Dr. Maurice E. Lemontree 

620 Odd Fellows Bldg., South Bend 
Dr. Deo M. Lowden 

5305 Hohman Ave., Hammond 
Dr. Ruth MacDonald 

Gas City 
Dr. C. F. Mackey 

South Van Rensselaer St., Rensselaer 
Dr. Robert A. Major 

13 \W. Broadway, Shelbyville 
Dr. Virgil A. McCleary 

116 No. Buffalo St., Warsaw 
Dr. Clarence W. Morris 

2409 S. Calhoun St., Fort Wayne 
Dr. Sylvester W. Neary 

401 Third St., Aurora 
Dr. Raymond F. Parker 

421014 College Ave., Indianapolis 
Dr. J. Stanley Rafalko 

School of Medicine 

Indiana University, Bloomington 
Dr. D. R. Reed 

204 Masonic Temple Bldg., LaPorte 
Dr. G. C. Richter 

403 Walnut St., Lawrenceburg 
Dr. J. Robert Shreve 

6463 Dean Road, Indianapolis 
Dr. G. Frederick Speiser 

116'> S. Main. Mishawaka 
Dr. R. H. Tubesing 

1610 N. AXaburn Ave. 

Speedway City, Indianapolis 
Dr. R. W. Tubesing 

304 Medical Arts Bldg., Richmond 
Dr. Ronald D. Ulmer 

718-722 Marion National Bank Bldg. 

Marion 
Dr. Edward T. Uyesugi 

Paoli 
Dr. W. L. Van Osdol 

308 W. Main St., Greenwood 
Dr. Bernard E. Vodnoy 

801 N. Michigan St., South Bend 


Dr. Paul Boeder 
Department of Ophthalmology 
University Hospitals 
State University of Iowa 
Iowa City 
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Dr. J. J. Brady 

Sheldon 
Dr. D. E. Grim 

437 Higley Bldg., Cedar Rapids 
Dr. Ralph J. Hays 

Harlan 
Dr. Alfred L. Klein 

Welty Bidg., Spirit Lake 
Dr. M. L. Knutson 

5 West State St., Mason City 
Dr. Ralph Kullander 

Equitable Bldg., Des Moines 
Dr. Frederick Kushner 

Sheldon 
Dr. Charles A. Leonard 

1911 Beaver Ave., Des Moines 
Dr. John Earl Martin 

201-202 Masonic Bldg., Carroll 
Dr. Jared P. Nessett 

415 Masonic Temple, Marshalltown 
Dr. George K. O’Brien 

1450 Seventh Ave., Marion 
Dr. Frank M. Root 

412 Main St., Cedar Falls 
Dr. Richard C. Schiller 

208 E. Church St., Marshalltown 
Dr. Paul M. Sims 

Clarion 
Dr. G. H. Warkentine 

211 Guaranty Bldg., Cedar Rapids 
Dr. Arthur P. Wheelock 

Equitable Bldg., Des Moines 
Dr. Henry L. Wolfe 

415 Masonic Temple, Marshalltown 


KANSAS 


Dr. E. E. Brann 

30s East Maple St., Independence 
Dr. Thomas F. Brungar:'t 

719 E. Crawford, Salina 
Dr. Don R. Paine 

1152 College Ave., Topeka 


KENTUCKY 


Dr. Salin Baker, Jr. 

208 St. Clair, Frankfort 
Dr. Frank Brisley 

109 E. Third St., Maysville 
Dr. Robert J. Davis 

129 N. Elm St., Henderson 
Dr. Ramona Porter 

311 N. Third, Bardstown 
Dr. W. B. Porter 

403 Sixth St., Shelbyville 
Dr. M. Steinfeld 

609 Broadway, Paducah 
Dr. O. C. Wells 

Corner Sixth and Walnut, Murray 
Dr. Byron E. Wentz 

367 E. Main St., Morehead 


LOUISIANA 


Dr. Paul H. Floyd 

330 Kirby St., Lake Charles 
Dr. H. B. Hewett 

833 Hodges |.ake Charles 
Dr. J. Ottis White 

3275 Shelley Ave., Baton Rouge 


MAINE 


Dr. Arthur L. Corriveau 

38 Jefferson St., Biddeford 
Dr. Donald F. Ellis 

9 Masonic Bldg., Houlton 
Dr. Everett L. Porter 

106 High St., Belfast 
Dr. Donald F. Preble 

Bath 
Dr. J. C. Russel 

23 Hawthorne St., Brunswick 


MARYLAND 


Dr. J. Fred Andreae 

One Forest Drive, Catonsville 
Dr. A. G. Billmeier 

Denton 
Dr. Joshua Breschkin* 

107 W. Saratoga St., Baltimore 
Dr. Israel Dvorine 

2328 Eutaw Place, Baltimore 
Dr. J. Lawrence bauer 

926 Light St., Baltimore 
Dr. John T. Ebauer 

926 Light St., Baltimore 
Dr. William John Ebauer 

926 Light St., Baltimore 
Dr. Wm. H. Engel, Jr. 

115 W. Monument St., Baltimore 
Dr. George H. Kohler 

322 West Saratoga St., Baltimore 
Dr. V. Eugene McCrary 

6901 Baltimore Blvd., College Park 
Dr. Richard V. Piel 

2043 Englewood Ave., Baltimore 
Dr. G. William Seabo!d 

115 W. Monument St., Baltimore 
Dr. Alvin L. Sirkis 

109 N. Union Ave., Havre de Grace 
Dr. Allie L. Trussell 

1005 W. 36th St., Baltimore 
Comdr. Ralph L. Vasa, MSC., U.S.N. 

3903 Morrell Court, Kensington 
Dr. Norman I. Zipper 

2116 W. Pratt St.. Baltimore 


MASSACHUSETTS 


Dr. Louis Anapole 
73 Tremont St., Boston 
Mr. John K. Davis 
Research Center 
American Optical Co., Southbridge 
Dr. Donald C. Exford 
74 North St., Pittsfield 
Dr. Leon M. Ginsburg 
550 Moody St., Waltham 
Dr. Ralph H. Green 
Massachusetts School of Optometry 
178 Newbury St.. Boston 
Dr. Bernard Grolman 
Research Center 
American Optical Co., Southbridge 
Dr. Salvi S. Grupposo 
24 Leicester St., Auburn 
Dr. Bradford F. Holt 
60 Summer St., Lynfield Center 
Dr. Mitchell M. Kuhn 
Massachusetts College of Optometry 
472 Commonwealth Ave., Boston 
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Dr. Hollis M. Leverett 
21 Hat pdet ot Wellesley 
Dr. Leo F. Madigan 
110 Tremont St., toston 
Dr. Marshall V. Mark 
80 Lo ton St Boston 
Dr. O. L. McCulloch 
56 Suffoll Holyoke 
Dr. Joseph W. Moore 
154 High St., Wareham 
Dr. Leonard Pachaco 
1307 Acushnet Ave., New Bedford 
Dr. M. L. Palmer 
1618 Main St t, Springfield 
Dr. Adelbert O. Parrott 
320 Granite Block, Fall River 
Everett N Pierce 


“albert Rosenberg 
Zt 
Ruth Seabury 
Clinton 
: J. Shea 
y stnut St.. Springfield 
Albert Webb 
uffolk St.. Holyoke 


MICHIGAN 


Dr. Mathew Alpern 

Bidg 

{ rsit chigan, Ann Arbor 
Dr. Howard 


| Department 

Michi ! ate College, Lansing 
Ir. Thomas R. Bell 

117 Chisholm St. W., Alpena 
Dr. Paul L Connolly 

1148 S. Woodward Ave., Royal Oak 
Dr. W. Edward Dewey 

Ro Na 2, Box 322, Battle Creek 
Dr. D. O. Emmons 

114 N. Mitchell St., Cadillac 
Dr. Leon Firestone 

11110 Moranye Drive, Detroit 
Dr. Madison Gilbert 

Connor Bldg., Owosso 
Dr. J. H. Gregory 

690) Kany e Ave... Benton Harbor 
Dr. C. L. Grigware 

1505 MeKa Tower, Grand Papids 
Dr. S. M. Harding 

205 N. Main St, Romeo 
Dr. Robert A. Hass 

Rlde.. Owosso 
Dr. F. M. Hathaway 

1) Community National Bank Bldg 

Pontine 
Dr. M. M. Honeyman 

21620 Grand River Ave., Detroit 
Dr. Ralph M. Howard 

32 W. Van Buren, Battle Creek 
Dr. L. D. Huber 

206 sense St., St. Joseph 
Dr. J. Kehoe 

he "Mott Foundation Bldg., Flint 


Dr. M. E. Madsen 

117 S. Pennsylvania Ave., Lansing 
Dr. Francis J. Mills, Jr. 

524 N. Washington Ave., Lansing 
Dr. E. J. Moshier 

750 Hauselman Bldg., Kalamazoo 
Dr. Clarence D. Omans 

32 WW. Van Buren St., Battle Creek 
Dr. Gilbert J. Roth 


26268 FE. Huron River Drive, Flat Rock 


Dr. C. L. Scholler 
107 N. Warren Ave., Big Rapids 
Dr. Z. J. Schoen 
1704 David Broderick Tower, Detroit 
Dr. W. J. Spatz 
217 Kresge Bldg., Flint 
Dr. David Charles Thomson 
18230 W. MeNichols Ave., Detroit 
Dr. George W. Ticknor 
314% State St., St. Joseph 
Dr. Robert H. Ticknor 
314% State St., St. Joseph 
Dr. K. W. Tinker 
Traverse City 
Dr. H. A. Towle 
S. Division Ave., Grand Rapids 
- Robert C. Van Hoven 
342 S. Division Ave., Grand Rapids 
Dr. Charles Van Sluyters 
= Ashton Bldg., Grand Rapids 
. Ward C. Vrouwenfelder 
“Wis S. Westnedge Ave., Kalamazoo 
Poe Edward Wright 


with Gretiot Ave. Mt. Clemens 


MINNESOTA 


Dr. W. D. Amundson 

316 Washington St.. Northfield 
Dr. Don B. Arden 

5733 Stevens Ave. S., Minneapolis 
Dr. William L. Benedict, (Hon.) 

100 First Ave. Bldg., Rochester 
Dr. K. L. Blodgett 

126 So. Main St., Stillwater 
Dr. William N. Deuberry 

120 Seventh Ave. S. South St. Paul 
Dr. Russell L. Dorland 

125 Walnut St M inkato 
Dr. Irvine L. Dubow 

124 East Broadway, Little Falls 
Dr. Rudolph Ehrenberg 

Granite Falls 
Dr. Austin G. Engel 

1915 kinerson Ave. No., Minneapolis 
Dr. Joseph L. Frank 

2311 \West 53rd St., Minneapolis 
Dr. G. N. Getman 

Luverne 
Dr. John W. Hier 

903 Marquette Ave., “Minneapolis 
Dr. Lorne E. Holmes 

333 FE. Hennepin Ave., Minneapolis 
Dr. Donald R. Jorgensen 

5400 Fremont Ave. N., Minneapolis 


Dr. John R. Kennedy 


Dr. John R. Kell 
Mitchell St.. Petoskey 451 Lowry Medic: Arts Bidg., St. Paul 


Dr. Alfred Lit Dr. Ernest Kiekenapp 
1542 Packard St., Ann Arbor 5336 Clinton Ave. So., Minneapolis 
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Dr. Carel C. Koch 
Foshay Tower, Minneapolis 
Dr. William H. Larson 
2016 First Ave., Hibbing 
Dr. Gordon W. McKee 
37 Water St., Excelsior 
Dr. Leo Meyer 
115-M New York Bldg., St. Paul 
Dr. Robert W. Moore 


1034 Lowry Medical Arts Bldg., St. Paul 


Dr. Melvin R. Nelson 

111 East Sixth St., Blue Earth 
Dr. William F. Nelson 

217 Walnut St., Mankato 
Dr. Walter H. Nordin 

300 Bridge St \ustin 
Dr. John N. Schoen 

Owatonna 
Dr. Charles Sheard, (Hon.) 

P.O. Box 543, Rochester 
Dr. Paul G. Slaton 

905 Professional Bldg. 


First St. N. & Tenth Ave., Hopkins 


Dr. Arthur E. Tillisch 

615 \W Late St.. Minneapolis 
Dr. Charles R. Wolf 

903 Marquette Ave., Minneapolis 


MISSOURI 
Dr. J. C. Carpenter 

210 How d Bldg Moberly 
Dr. Samuel C. Chapman 

8 North Main St., Liberty 
Dr. John V. Donaldson 

9 N. Main St., Carrollton 
Dr. Jay M. Enoch 


Dept. of Ophthalmology, School of 


Medicine, Washington University 


640 S. Kings Highway Blvd., St. Louis 


Dr. Lawrence S. Geiger 

110 E. Third St., Sedalia 
Dr. W. F. Kimball 

Kirkpatrick Bldg., St. Joseph 
Dr. Felix A. Koetting 

2730 Watson Road, St. Louis 
Dr. Robert A. Koetting 

2730 Watson Road, St. Louis 
Dr. R. E. Littlefield 

5911 Main St., Kansas City 
Dr. Robert C. Mueller 

515 W. Reed, Moberly 
Dr. E. H. Schmidt 

218 W. Main St., Washington 
Dr. Joseph F. Schmidt 

309 Schiller St... Hermann 
Dr. A. M. Skeffingetor 

1909 Continental Bldg. 

3615 Olive St., St. Louis 


NEBRASKA 
Dr. George E. Semerad 

717 Barker Bldg., Omaha 
Dr. Robert C. Sneller 

227 N. Denver Ave., Hastings 


NEVADA 


Dr. John R. Uglum 
Robison Bldg. 
475 S. Arlington, Reno 


NEW HAMPSHIRE 


Dr. Melvin B. Dunbar 

21 Bank St., Lebanon 
Dr. Rubin I. Jaffe 

7 Islington St., Portsmouth 
Dr. Wendell Triller 


Hanover 


NEW JERSEY 


Dr. Herbert H. Auerbach* 

106 E. Pine St., Millville 
Dr. Henry H. Bisbee 

9 West Union St., Burlington 
Dr. Charles S. Bloom 

24 Green Ave., Madison 
Dr. William Boettinger 

625 Main Ave., Passaic 
Dr. George L. Brown 

Paulsboro 
Dr. John J. Brown 

88 Smith St. Perth Amboy 
Dr. M. P. Costantini 

468 Hamilton Ave., Trenton 
Dr. Paul Ellin 

21 Hamilton St., Paterson 
Dr. Edward Feiner 

201 Main St., Toms River 
Dr. Henry J. Frank 

629 Wood St., Vineland 
Dr. Ralph B. Gaeta 

260 E. Main St., Ramsey 
Dr. Ernest J. Giglio 


19 Arderson Road, Bernardsville 


Dr. Morris Greenberg 

828 Wood St., Vineland 
Dr. E. Burton Hudson 

16 Holiy Ave., Pitman 
Dr. Philip Jackman 

144 Main St., Hackensack 
Dr. G. J. Jukas 

135 Main St. South River 
Dr. Jerome S. Lasky 

489 Broadway, Long Branch 
Dr. Seymour Lesser 


104 S. Livingston Ave., Livingston 


Dr. Louis I. Levinson 

93 Market St., Salem 
Dr. Stanley J. Lieberman 

44 Main St., Flemington 
Dr. E. E. Linke 

235 Main St., Orange 
Dr. Ralph L. Marshack 

786 Broad St., Newark 
Dr. Leslie Mintz 

71 Market St., Passaic 
Dr. Sidney A. Mintz 

77 Broadway, Paterson 
Dr. William F. Morr 

16 Erial Road, Clementon 
Dr. H. L. Moss 

115 Main St.. Woodbridge 
Dr. Arthur R. Neale 

140 Market St., Paterson 
Dr. Julius Neumueller, (Hon.) 

320 Rhoads Ave., Haddonfield 
Dr. Wm. H. Nicklin 

61 Sanhican Drive, Trenton 
Dr. E. C. Nurock 

162 W. State St., Trenton 
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Dr. H. M. Ratliff 

Citizens Bldg., 46 Bayard St., 

New Brunswick 
Dr. L. M. Ratliff 

Citizens Bldg., 46 Bayard St., 

New Brunswick 
Dr. Earl H. Ridgeway 

0 W. State St. Trenton 

Dr. William P. Schumann 

511 Landis Ave., Vineland 
Dr. A. F. Senaldi 

120 lexington Ave., Passaic 
Dr. George Sheppard 

10 Scott St., Riverside 
oe. Richard M. Shindler 

Elmer St.. Vineland 

Dr. Harold Simmerman 

107 FE. Mantua Avenue, Wenonah 
Dr. R. Slovis 

155 Lexington Ave., Passaic 
Dr. Martin R. Snook 

62 Main St... Newton 
Dr. S. Benjamin Sobel 

1151 Ma \ve., Clifton 
Dr. Roy L. Soloff 

18 South Stentor Pi.. Atlantic City 
Dr. Robert Spreat 

54th and Boulevard, Brant Beach 
Dr. P. Taub 

Dr. Rudolph T. Textor 

76 Lyons Place, Basking Ridge 
Dr. Irwin H. Treiser 

24 Hambure Ave., Sussex 


Dr. Turner O. Veith 


21 Jefferson Ave, Tenafly 
Dr. Ira S. Vineburg 

604 Grand Ave. Asbury Park 
Dr. Laurence A. West 

lwo Highhind Ave. Jersey City 
Dr. Joseph Wurtzel 

141 Market St., Perth Amboy 


NEW MEXICO 


Dr. Elwyn E. Crume 
Clovis 


NEW YORK 


Dr. M. J. Almstead 

21 Van Buren St., Weedsport 
Dr. Robert E. Bannon 

Instrument Division 

American Optical Company, Buffalo 
Dr. L. Lester Beacher* 

33 West 42nd St.. New York 
Dr. Edwin W. Bechtold 

66-32 70th St., Middle Village 
Dr. Saul V. Becker 

124 Court St., Plattsburgh 
Dr. H. C. Best 

7563 185th St., Flushing 
Dr. B. H. Bohall 

63 West Bridge St., Oswego 
Dr. Charles C. Bradley 

96 Main St., Batavia 
Dr. Harold R. Bryan 

28 S. Main St., Gloversville 
Dr. Milton N. Chodroff 

199-04 22nd Ave., Whitestone 


Dr. James J. Curran 

54S. Highland Ave., Ossining 
Dr. Ralph L. Dublin 

68 Lapham Park, Webster 
Dr. Wm. Feinbloom* 

130 E. 74th St.. New York 
Dr. Isidore S. Finkelstein* 

1501 Broadway, New York 
Dr. Harold M. Fisher 

80 Park Ave., New York 
Dr. Nathan Flax 

Medical Arts Bldg. 

821 Franklin Ave., Garden City 
Dr. S. C. Frank 

1674 President St., Brooklyn 
Dr. Richard H. Fuller 

603 Keith Theatre Bldg., Syracuse 
Dr. Benjamin Gold - 

354 Lincoln Ave., Rockville Center 
Dr. Earl Golden 

205 S. Main St., Herkimer 
Dr. Lewis C. Gordonson 

1825 East 26th St., Brooklyn 
Dr. Paul E. Grattan 

50 Broad St., Waterford 
Dr. Sidney Groffman 

Keystone View Company 

202 E. 44th St.. New York 
Dr. Alden N. Haffner 

156 East 54th St., Brooklyn 
Dr. Sidney S. Haniford 

289 W. Ferry St., Buffalo 
Dr. Norman B. Hays 

717 Main St., Niagara Falls 
Dr. Leo Hirshberg 

300 West End Ave., New York 
Dr. A. A. Hubal 

406 Union St., Schenectady 
Dr. Allan A. Isen 

337 Cleveland Drive, Buffalo 
Dr. Fred W. Jobe 

Bausch & Lomb Optical Company 

Rochester 
Dr. Henry A. Knoll 

Research Department 


Bausch & Lomb Optical Co., Rochester 


Dr. William M. Ludlam 

884 West End Ave., New York 
Dr. E. J. Margaretten 

1250 Salmon Towers 

11 West 42nd St., New York 
Dr. Roy Marks 


Shuron Optical Company, Rochester 


Dr. Jack A. Mauro 
6 Birc = Lane, Scotia 
Dr. John W. Mogey 
Bank of Manhattan Bldg., Flushing 
Dr. Maurice G. Poster 
350 5th Ave., Empire State Bldg., 
New York 
Dr. Edwin H. Reese 
Medical Arts Bldg., Glens Falls 
Dr. Leon A. Reich 
1916 Avenue “K,” Brooklyn 
Dr. Harris Ripps 
17 N. Chattsworth, Larchmont 
Dr. Nathan A. Robbins* 
211 Linwood Ave., Buffalo 
Dr. Bernard Rosett 
102-08 72nd Ave., Forest Hills 
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Dr. Joseph M. Roth 

1839 Palmer Ave., Larchmont 
Dr. E. LeRoy Ryer (Hon.) 

80 Terrace Circle, Hawthorne 
Dr. Herman Sager 

Sperry Gyroscope Co., Lake Success 
Dr. Arthur M. Scherr 

75 State St., Albany 
Dr. Carl H. Scholermann 

20 Romer Ave., Pleasantville 
Dr. Melvin Schrier 

110 W. 55th St., New York 
Dr. Herbert S. Silverstein 

454 Warren St., Hudson 
Dr. Harold Solan 

1187 Grand Concourse, New York 
Dr. Edward Steinberg 

200 West 54th St., New York 
Dr. M. David Thau 

161 West 72nd St., New York 
Dr. Ralph L. Ueberall 

88 4th Ave., Bayshore 
Dr. I. Irving Vics* 

610 Western Ave., Albany 
Dr. Eugene Wiseman 

486 Leroy Ave., Buffalo 
Dr. Daniel Woolf 

7 Park Ave., New York 
Dr. Jean Zerbe 

116 Radcliff Drive, East Norwich 


NORTH CAROLINA 


Dr. James O. Baxter, Jr. 


410 Middle St.. New Bern 
Capt. Milton Braveman 
Eye Clinic, Wilmack Army Hospital 
Fort Bragg 
Dr. Dorothy L. Calhoun 
30x 310, Forest City 
Dr. Jj. T. Campbell 
Washington 
Dr. Louise C. Chandler 
Box 310 Forest City 
Dr. Henry B. Day 
603 Security Bank Bldg., Raleigh 
Dr. Jule S. Deans 
Deans Bldg., 904% B. St., 
North Wilkesboro 
Dr. T. E. Donoghue 
205 W. Nash St., Wilson 
Dr. James II. Grout 
Professional Bldg., Charlotte 
Dr. John T. High 
140 No. Franklin St., Rocky Mount. 
Dr. George C. Hodgens 
402-403 Odd Fellows Bldg., Raleigh 
Dr. T. E. Holleman 
505 O’Hanlon Bldg., Winston Salem 
Dr. Mordicai Katzin* 
Jacksonville 
Dr. G. L. Lang 
7% So. Union St., Concord 
Dr. John C, Lockard 
28 Battery Park Ave., Ashville 
Dr. Richard A. Needles 
101 East Market St., Greensboro 
Dr. J. Smith Nifong 
2124-A Old Lexington Road, 
Winston-Salem 


Dr. W. W. Parker 

Masonic Bldg., Lumberton 
Dr. Robert J. Pearce 

118 N. Elm St., Greensboro 
Dr. J. D. Perry, Jr. 

304 O'Hanlon Bldg., Winston Salem 
Lt. Donald J. Robinson, (MSC) USN 

U.S. Naval Hospital, Camp Le Jeune 
Dr. E. O. Roland 

Brevard 
Dr. James N. Rowland 

Hancock Blde., Oxford 
Dr. John R. Schafer 

First Natl. Bank Bldg., Statesville 
Dr. J. Hugh Sowder 

821 “B” St., North Wilkesboro 
Dr. Oswald M. Sowers 

304 O'Hanlon Bldg., Winston-Salem 
Dr. Gary B. Tourjee 

208 Gilmer St., Reidsville 
Dr. Nat Walker 

147% So i .. High Point 
Dr. Lee M. Wheless 

403 Security Bank Bldg., High Point 
Dr. Richard C. Whitfield 

208 E. Mason St., Franklinton 


NORTH DAKOTA 


Dr. M. A. Bursack 
502 Black Bldg., Fargo 
Dr. J. K. Galloway 
Devils 


OHIO 


Dr. Nelson E. Abrahamsen 

2808 Clark Ave., Cleveland 
Dr. Neal J. Bailey 

2697 Cleveland Ave., Columbus 
Capt. Louis A. Baker, USAF, (MSC) 

Box 47, USAF Hospital 

Wright-Patterson AFB., Dayton 
Dr. R. C. Baxter 

246 Washington St. N. E., Warren 
Dr. Lois B. Bing 

Shaker Professional Bldg. 

35 0 Warrensville Center Road 

Shaker Heights 
Dr. Paul S. Blum 

Equitable Bldg., Lancaster 
Dr. Frederick W. Blume 

43 Parkview, Logan 
Dr. B. H. Bordwell 

Gas & Electric Bldg., Dayton 
Dr. Roger G. Boyd 

220 W. Main St., Fairborn 
Dr. W. S. Brent 

228 Second St. N. W., Barberton 
Dr. Samuel S. Campbell 

510 N. 4th St., Steubenville 
Dr. Ralph P. Carifa 

2533 Summitt St., Columbus 
Dr. Wilson Rukenbrod Day 

922 First National Bank Bldg., Canton 
Dr. Ramie B. Dick 

1002 W. Washington St., Sandusky 
Dr. R. A. Dister 

717 United Bank Bldg., Cleveland 
Dr. L, D. Dolbear 

Broadway, Lorain 
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Capt Irving L. Dunsky, -5.\1 
0 U.S.A.F. Hospital, WBAFB 
D to 
Mr Arthur A. Eastman 
Electric Company, Cleveland 
me. Ellerbrock* 
School ot Optometry 
the Ohio State University, Columbus 
Dr. Donald T. Elliott 
N. Hieh St. Columbus 
dr. "Jomes H. 
615-616 Hu n Bldg., Dayton 
Boyd Eskrid, ge 
MT 


p 
University, Columbus 


| s Ave., Cleveland 
2. Fitzgerald 
008 Hippod e Blds 
Dr. Glenn A. Fry 
School of Optometry 


Dr. George W. Knox 

40 S. James Road, Columbus 
Capt. L. R. Loper 

P.C). Box 8147 

Wright Air Development Center 

Wreht-lPatterson AFB., Ohio 
Dr. Paul L. Magnuson 

116 FE. Main St., Lancaster 
Dr. Robert K. Morrison 

12's West Winter St., Delaware 
Dr. Herbert G. Mote 

208 East State St., Columbus 
Dr. Roy E. Myers 

79 E. State St., Columbus 
Dr. Wayne Northrup 

109 E. Main St., McConnellville 
Dr. J. S. Nupuf* 

1342 N. Cleveland St., Canton 
Dr. William D. Paisley 

117 W. Second St., Ashland 
Capt. Donald G. Pitts, USAF (MSC) 


The Ohio State University, Columbus Wright Air Development Division 
Dr. Jack M. ae ARDC, Box 8122 
261 N. Chillicothe St.. Plain City Wricht-latterson AFB 
Dr -_ William M Gabel Dr. J. F. Pocock 
anoe Drive, Tipp City 59 West Main St., Chillicothe 
Dr. Carrol D. Gaver Dr. Jack Harvey Prince 
stone, Springfield Institute for Research in Vision 
Dr. D. Ss. Gok isc hmidt 1314 Kinnear Road, Columbus 
14 levill Dr. E. E. Reese 
Ir. Sylvester K Guth 14 E. College Ave., Westerville 
General Electric Company, Dr. Kenneth G. Robinson 
Nela Park, Cleveland 132 N. Elmwood St., Medina 
Dr Howard F. Haines Dr. A. John Rose 
1 St., Columb 227 Main St... Chardon 
Dr LR . Hall Dr. A. J. Rowe 
Cj BB Bldg ‘leveland 4248 Pearl Road, Cleveland 
Dr Phillip R. Bec 
Hudson Ave., Newark Center St.. Fostoria 
Dr. Frederick W. Hebbard Dr. Actes A. Schmidt 
School t (Iptometry 1008 Hippodrome Bldg., Cleveland 
The Ohio State University, Columbus Dr. Morton J. Schomer 
Dr. Thomas R Hedges 5151 Warrensville Center Road 
41 4 Maple Heights 
Dr. E. L. Higgins Dr. O. A. Schuessler 
2 1318 N ' ink Bldg., Cleveland 826 Provident Bank Bldg., Cincinnati 
; Dr. William G. Hites Dr. Joseph L. Sharick 
Be Iman Me al Center 1620 Mahoning Ave., Warren 
6960 Market St., Youngstown Dr. William A. Sherard 
Dr. James M. Holahan 1009 Whittier St., Columbus 
| EK. Third St., Dayton Dr. Wm. B. Simukka 
Dr. Kenneth A. Hoose 128 North Chestnut St., Ravenna 
Getz Block, Kent _ Dr. Alpheus W. Smith, (Hon.) 
Dr. Richard Lee Hopping Dean of Graduate School 
Doctors Bldg., 2676 Salem Ave., Dayton The Ohio State University, Columbus 
Dr. Charles B. Huelsman Dr. H. C. Snyder 
100 MceGutfey Hall 3704 Cheviot Ave., Cincinnati 
Miami University, Oxford Dr. H. Riley Spitler 
Dr. D. G. Hummel* Faton 
1318 National City Bank Bldg., Cleveland Dr. Richard W. Stang 
Dr. W. M. Inskeep 416 N. Main St., Bellefontaine 
145 No. High St., Columbus Dr. W. Burnley Stephens 
Dr. George F. Jones 1415 Salem Ave., Dayton 
UI35 E. State St., Salem Dr. Richard B. Studebaker 
Dr. M. H. Kauhl 2525 Farhills Ave., Dayton 
wes | 1318 National City Bank Bldg., Cleveland pr. Richard E. Talcott 
Pr Dr. Jack Thomas Keith Suite 3, Miller Bldg. 
1185 S. Main St., Akron 1520 Mentor Ave., Mentor 
Dr. I. W. Kinsey Dr. J. Maurice Wareham 
4 31 East College St., Alliance 602 N. Main St., Mt. Vernon 
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Dr. Robert E. Welsh 
79 East State St., Columbus 
Dr. H. Edward Welton 
5118 Woodland Ave., Cleveland 
Dr. Gerald Westheimer 
School of Optometry, 
The Ohio State Unversity, Columbus 
Dr. John J. Wey 
30 S. Park Place, Painesville 
Dr. Joseph A. Wey 
30 S. Park Place, Painesville 
Dr. P. A. Wilkinson 
120 Main St., Wellington 
Dr. M. S. Willis 
Elyria Saving & Trust Bldg., Elyria 
Dr. Herbert D. Woolf 
Garfield Heights Medical Center Bldg. 
9710 Garfield Blvd., Garfield Heights 
Dr. John Zettel, Jr. 
612 Enquirer Bldg., Cincinnati 


OKLAHOMA 
Dr. E. B. Alexander 


Duncan 
Dr. G. W. Clay 
Ardmore 
Capt. Manie J. Ezell 
2792nd USAF Hospital 
Tinker Air Force Base 
Dr. W. S. Farmer 
718 Hales Bldg., Oklahoma City 
Dr. George Guinn Howe 
921 Maple St.. Duncan 
Dr. Hollis K. Leathers 
223 N. Third St., Muskogee 
Dr. A. E. Reynolds 
206 Court Arcade B'dg., Tulsa 


OREGON 


Dr. Willard B. Bleything 

Skyline Bldg. 

853 Wall St., Bend 
Dr. Harold M. Haynes 

School of Optometry, 

Pacific University, Forest Grove 
Dr. Charles A. House 

2014 Broadway, Bakr: 
Dr. C. B. Margach 

School of Optometry, 

Pacific University, Forest Grove 
Dr. Carol B. Pratt 

School of Optometry, 

Pacific University, Forest Grove 
Dr. Raymond R. Roy 

318 S. W. Alder St., Portland 
Dr. James F. Wahl 

School of Optometry 

Pacific University, Forest Grove 


PENNSYLVANIA 


Dr. Irving Bennett 

1312 Seventh St., Beaver Falls 
Dr. A. H. Borland 

324 Temple Bldg., New Castle 
Dr. Harold Brande 

1218 13th St., Altoona 
Dr. David Brezel 

1320 South Broad St., Philadelphia 


Dr. Bruce Candeub 
1401 Bruce Road, Oreland 
Dr. Leon Candeub 
1401 Bruce Road, Oreland 
Dr. Jacob Cohen 
2127 E. Washington Lane, Philadelphia 
Dr. I. William Collins 
602 High St., Pottstown 
Dr. Alvah R. Cooley 
Parry Bldg., Langhorne 
Dr. Gilda L. Coppola 
1302 Morris St., Philadelphia 
Dr. Maurice E. Cox, Editor 
Opt. J. & Rev. Optom. 
Chilton Co., 56th & Chestnut 
Philadelphia 
Dr. George Herbert Crozier 
3022 Frankford Ave., Philadelphia 
Dr. J. E. Crozier 
3022 Frankford Ave., Philadelphia 
Dr. John James Crozier 
6006 N. 6th St., Philadelphia 
Dr. Robert L. Dewey 
20 S. Front St., Philipsburg 
Dr. Elmer H. Eger 
Oellig Bldg. Corapolis 
Dr. Milton J. Eger 
344 Franklin Ave., Aliquippa 
Dr. John D. Engle 
603 Markle Bank Bldg., Hazelton 
Dr. H. Ward Ewalt, Jr. 
Jenkins Arcade Bldg., Pittsburgh 
Dr. Theodore H. Feinman 
604 Monongahela Ave., Glassport 
Dr. Clif R. Ferguson 
916 Diamond Park, Meadville 
Dr. Albert Fitch, (Hon.) 
Pennsylvania State College of Optometry 
12th & Spencer Ave., Philadelphia 
Dr. Lawrence Fitch 
Pennsylvania State College of Optometry 
12th and Spencer Ave., Philadelphia 
Dr. Benton Freeman 
911 Hamilton St., Allentown 
Dr. Elmer S. Friedberg 
7 N. Hanover St., Pottstown 
Dr. David B. Ganse 
230 N. Duke St., Lancaster 
Dr. Luther A. Garns 
5433 Chester Ave., Philadelphia 
Dr. F. J. Gording 
1915 Geaham Windber 
Dr. David S. Hamilton 
5433 Chester Ave., Philadelphia 
Dr. Wayne Helmbrecht 
Second Ave. at East St., Warren 
Dr. Philip J. Hooten 
4000 St.. Philadelphia 
Dr. Martin Huberman 
935 Market St.. Marcus Hook 
Dr. Chester H. Johnson 
220 Hampden Road, Upper Darby 
Dr. Robert James Johnson 
401 Main St., Latrobe 
Dr. Leonard Kanofsky 
217 E. State St., Kennett Square 
Dr. Harry Kaplan* 
1550 Pratt St., Philadelphia 


Dr. Malcolm H. Kelly 
29 South Third St.. Oxford 
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Dr. A. Neil Kerns 

23 Medical Arts Bldg., Butler 
Dr. Shahane T. Kirman 

29 \West Main St., Hummelstown 
Dr. Herman Klein 

210 Dauphin Bldg., Harrisburg 
Dr. J. Donald Kratz 

158 Washington Ave., Souderton 
Dr. Howard A. Kress 

Mary Ann Bldg., Burgettstown 
Dr. Bernard Kushner 

6103 Lansdowne Ave., Philadelphia 
Dr. Edwin H. Manwiller 
712 Crarrett Road Drexel Hill 
Dr. Russell S. Manwiller* 

3712 Garrett Road, Drexel Hill 
Dr. Michael J. Markow 

135 | \Hegheny \ve Philadelphia 
Dr. Wm. J. McEvoy 

15 E. State St., Doylestown 
Dr. Harry C. Morgan 

618 Braddock Ave., Braddock 
Dr. Robert Jay Morrison* 

05 N. Second St., Harrisburg 
Dr. John C. Necill* 

5128 N. Broad St., Philadelphia 
Dr. G. David Orr 

336 EK. Lincoln Highway, Coatesville 
Dr. R_ C. Phillips 

909 Third Ave. New Brighton 
Dr. Wm W. Policoff* 

68 S. Franklin St., Wilkes-Barre 
Dr. E. David Pollock 

1930 Chestnut St., Philadelphia 
Dr. George E. Rimby 

803 Church St.. Royersford 
Dr. Philip S. Robin 

8340 Terniple Road, Philadelphia 
Dr. Vernon I. Ryan 

2024 72nd Ave., Philadelphia 
Dr. Onofrey G. Rybachok 

Pennsylvania State College of Optometry 

12th and Spencer Ave., Philadelphia 
Dr. Arthur Shlaifer 


Pennsylvania State College of Optometry 


12th and Spencer. Philadelphia 
Capt. Bernard Spendlove 
Valley Forge Army Hospital, 
Phoenixville 
Dr. E. William Spitz 
613 Penn St.. Reading 
Dr. Frank M. Stever 
1109 West Main St., Norristown 
Dr. John C. Stull 
Washington 
Dr. Fred W. Sutor 
12 So. 12th St., Suite 1109 
Philadelphia 
Dr. Irving J. Suttin 
114 East Main St., Carnegie 
Dr. I. Teitelbaum 
507 Diamond Blvd., Johnstown 
Dr. Roy F. Underwood 
60 E. King St., Shippensburg 
Dr. Gordon W. Venable 
16 Armat St., Germantown 
Philadelphia 
Dr. A. D. Venuto 
1548 E. Passyunk Ave., Philadelphia 


Dr. William O. Vivian 
28 East 3rd St., Media 
Dr. William G. Walton, Jr. 


Pennsylvania State College of Optometry, 


12th and Spencer Ave., Philadelphia 
Dr. John R. Wittekind 

99 \V. Trenton Ave., Morrisville 
Dr. Richard J. Wixson 

8 West Sunbury St., Shamokin 
Dr. Melvin D. Wolfberg 

105 West Pine St., Selinsgrove 
Dr. LeRoy Robert Woodring 

922 Hamilton St., Allentown 
Dr. Arthur G. Wright 

137 W. Louther St., Carlisle 
Dr. N. A. Zevin 

1924 Main St., Northampton 


PUERTO RICO 


Dr. William J. Denton 
Ponce de Leon, 1708, Santurce 


RHODE ISLAND 


Dr. J. A. Bainton 

270 Westminster St., Providence 
Dr. Bernard J. Berstein 

1985 Smith St., Centredale 
Dr. Thomas Costa 

334 Westminster St., Providence 
Dr. Leo J. Lemoi 

24 Curson St., West Warwick 
Cdr. F. P. Mooney, MSC, USN 

U. S. Naval Hospital, Newport 
Dr. Morton W. Silverman 

1399 Warwick Ave., Warwick 
Dr. Lester L. Thomas 


Stadium Bldg., Woonsocket 


SOUTH CAROLINA 
Dr. A. E. Bellune 


Masonic Temple, Greenville 
Dr. L. Wayne Brock 

338 No. Main St., Greenville 
Dr. W. C. Ezell 

Andrews Bldg., Spartanburg 
Dr. Ned P. Hobbs 

119 Cashua St., Darlington 
Dr. Clifford C. Johnson 

Andrews Bldg., Spartanburg 
Dr. Houston B. Odom 

414 Textile Bldg., Greenwood 
Dr. B. B. Parks 

904 Pendleton St., Greenville 
Dr. Carroll W. Rush 

302 County Bank Bldg., Greenwood 
Dr. Henry V. Sawyer 

Dixon Bldg., Marion 
Dr. William E. Tucker 

904 Pendleton St., Greenville 


SOUTH DAKOTA 
Dr. P. O. Dickinson 

226 Midwest Bldg., Aberdeen 
Dr. Donald P. Hines 

1114 Main St., Sturgis 
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Dr. Charles J. Kruger 
8% West Main St., 

Dr. Donald D. Slater 
Evans Hotel Bldg., Hot Springs 

Dr. Ralph E. Wick 
810 Mount View, Rapid City 


Vermillion 


TENNESSEE 


Dr. M. E. Broom 
43 S. Merton St., Memphis 
Dr. Irving P. Filderman* 
Suite 811, 63 S. Main Bldg., 
Dr. B. E. Kehl 
1590 Linden Ave., Memphis 
Dr. James F. Mangrum 
Southern College of Optometry 
1246 Union Ave., Memphis 


Memphis 


TEXAS 


Capt. Albert V. Alder, USAF (MSC) 
School of Aviation Medicine 
Brooks AFB, San Antonio 

Dr. Alfred I. Aron 
2221 Fulton, Houston 

Dr. Agnes Sutton Austin 
Denton 

Dr. Wilma Baber 

Vernon 

Dr. Darrell B. Carter 
College of Optometry 
University of Houston, 

Dr. Wm. L. Cheatham, Jr. 
307 Shell Bldg, Houston 

Dr. Herman H. Gerdes, Jr. 

1018 Washington Ave., Waco 

Dr. Nelson Greeman 
249 E. Hildebrand, San 

Dr. Nelson Greeman, Jr. 
249 FE. Hildebrand, San Antonio 

Dr. Theodore P. Grosvenor 
College of Optometry 
University of Houston, 

Capt. Jerome A. Hirsch 
USAF Hospital, Box 1559 
Lackland AFB 

Dr. William C. Kramer 
924 Prescott St., Kerrville 

Dr. S. K. Lesser 
a Insurance Bldg., Fort Worth 
Max Levy, Jr. 
Montrose Blvd., 

Dr. Bernard Mazow* 
4118 Fannin St.. Houston 

Lt. Comdr. John E. Milloy, MSC., USNR. 
1022 Collingswood Drive, Corpus Christi 

Major Floyd M. Morris, USAF (MSC) 
School of Aviation Medicine, USAF 
Brooks Air Force Base 

Dr. Chester H. Pheiffer 
College of Optometry 
University of Houston, Houston 

Dr. Mark Pomerantz 
Sinton 

Dr. Charles Reese Stewart 
College of Optometry 
University of Houston, Houston 

Dr. Ira E. Woods 
406 LFD Drive, Littlefield 


Houston 


Antonio 


Houston 


Houston 


Dr. Ralph Woolsey 
205-206 Palace Drug Bldg., 
Dr. O. Reynolds Young 
6005-A Berkshire Lane, Dallas 


Olney 


UTAH 


Dr. Bruce J. Parsons 
120 East 4800 South, Murray 


VERMONT 


Dr. Leland G. Chase 

10 Summer St., Springfield 
Dr. Alan E. Evens 

439 Main St., Bennington 
Dr. Douglas F. Green 

41 S. Williard St., Burlington 
Dr. Walter H. Johnson 

44 Bank St., St. Albans 
Dr. Katharine Jordan 

67 Main St., Brattleboro 
Dr. G. F. Preston 


10144 N. Winooski Ave., Burlington 


VIRGINIA 


Dr. H. E. Cross 
202 Doniphan Bldg., Alexandria 
Dr. Richard Feinberg 
2019 Windsor Road, Petersburg 
Dr. Harold L. Friedenberg 
309 N. Second St., Richmond 
Dr. George C. 
Norfolk Naval Shipyard, Portsmouth 
Dr. Carl A. Kauffman 
144 No. Main St., Suffolk 
Dr. William W. Royall, Jr. 
133 28th St.. Newport News 
Dr. R. A. Sherman 
Titmus Optical Company, Petersburg 
Dr. Morrison Smither 
158'4 N. Main St., Suffolk 
Dr. James P. C. Southall, (Hon.) 
[Edgewood Lane, University 
Charlottesville 
Capt. R. Roswell Sullivan (MSC) USN 
Cheatham Annex Depot, Williamsburg 
Lt. Testa, MSC., U.S.N. 
N. & T. Dispensary 
Norfolk 


WASHINGTON 
Dr. G. F. Kintner 


Linden 

Dr. H. L. Thomas 
Wenatchee Valley Bank Bldg., 
Wenatchee 

Dr. J. Wolff 
205 Rookery Bldg., Spokane 

Dr. Francis A. Young 
Department of Psychology, State College 
of Washington, Pullman 


WEST VIRGINIA 
Dr. John Townsend Collins 


Lewisburg 
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ACADEMY GEOGRAPHICAL DIRECTORY 


Dr. Edward Fisher 

711'4 Market St., Parkersburg 
Dr. Wm. Greenspon 

Elks Bldg., Bluefield 
Dr. W. M. Isiminger 

302 Jefferson Ave., Moundsville 
Dr. J. I. Rodgin 

306 Bland St., Bluefield 


WISCONSIN 


Dr. A. N. Abbott 

Schutz-Carr Bldg., Shawano 
Dr. C. S. Bridgman 

Sureau of Industrial Psychology, 

1204 W. Johnson St 

University of Wisconsin, Madison 
Dr. Marguerite Thoma Eberl 

414 Wisconsin Tower, Milwaukee 
Dr. Robert F. Goswitz 

113 Bridge St., Chippewa Falls 
Dr. Curtis F. Kenitz, Jr. 

804 N. 27th St.. Milwaukee 
Dr. Marshall A. Marvelli 

106 East Grand Ave., Eau Claire 
Dr. Herman J. Raile 


327 Main St. Menominie 


Dr. Robert F. Scherzinger 

Van Hoff Bldg., Little Chute 
Dr. Earl Wilson 

12414 N. Bridge St., Chippewa Falls 
Dr. Paul N. Youngdale 

402 N. Spring St., Beaver Dam 


WYOMING 
Dr. J. A. Lane 


Newcastle 


VENEZUELA 


Dr. Julio Moros Guerrero 
Policlinica Alonzo Perez, Sur 19 
Caracas 
Dr. H. Lytton-Joseph 
Visual Scierce Center, Edifico Pacifico, 
Calle Real de Sabana Grande 
Sexto Piso, Apto 56, Caracas 
*The asterisk denotes that the member is a 
Diplomate of the Contact Lens Section of 
the American Academy of Optometry. 
+Members of British Chapter, American 


Academy of Optometry. 


IN MEMORIAM 


Anno Domini 
1959 


Dr. N. A. Bixler, Decatur, Indiana 

Dr. Mary Clay, Fort Wayne, Indiana 

Dr. William M. Kinney, Brea, California 
Dr. W. A. Wirth, Red Bank, New Jersey 


Since our last meeting, I regret to report that the Academy has 
lost four members through death. Each of these optometrists played a 
significant part in the development of the profession, and each has left 
an important mark upon optometry. All have been active in the 
Academy. We miss these important leaders and the membership of the 
Academy at this time pays tribute to their memory. 


(From the minutes of the Chicago, Illinois meeting of the Academy.) 
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A helpful aid in patient 
screening and correct 
contact lens selection... 


DIAGNOSTIC FITTING SET 


Here’s why many practitioners have found Available in Black Walnut or Plastic Cases 


this set a valuable aid in contact lens All lenses are famous PC Nonscleral® 
fitting — Contact Lenses—plano power. 


@ Assists in determining patient tolerance 3O0-LENS STANDARD SET— 
during the initial interview (nothing can dupli- 0 to 


cate sensation of an actual lens on the eye) depending upon size of set. Standard diameters 9.0, 
9.5, 10.00 mm. 


pretation 40-LENS STANDARD SET— 
Standard diameters 9.0, 9.5, 10.00 and 10.50 mm. 


@ Verifies accuracy of corneal measurements 40-LENS SPECIAL SET—(30 Standard lenses plus 5 
keratoconus and 5 aphakic) 


Lenses are permanently identified. 


@ Aids in proper fluorescein pattern inter- 


@ Satisfies the patient's natural curiosity and 
anxiety. 


Write or call for further information 


Precision-Cosmet Company, Inc. 


529 SOUTH SEVENTH STREET «+ MINNEAPOLIS 15, MINN. « FEDERAL 3-5486 


* Inquire about PC's 3 Day Contact Lens Fitting Course held in Minneapolis 
where complete facilities are available. Write today for complete information. 
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Most of the patients we fit with Therminon 
Lenses are pleased with them. We use them 
mostly with bifocals, especially on incipient 


cataract cases. 


One ina series of professional evaluations of Therminon Lenses. 
Name and address on request. 


THERMINON LENS CORPORATION ¢ 63RD AT UNIVERSITY © DES MOINES, IOWA 


SATISFYING 
RX 
SERVICE 


is the infusion of many important elements 


The use only of recognized quality products The maintenance of a rigid inspection system 
Modern equipment and precision machinery in the processing of your prescriptions 
Highly skilled and experienced workmanship _A personal friendly Rx service adapted to 
Sales policies constructive for the Profession your Optometric needs 


TWIN CITY OPTICAL COMPANY 


MINNEAPOLIS MINNESOTA WILLMAR 
49 Years of Quality First 
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BURTON Presents ... 


Clinically Proved | 
3 MINUTE 


Field Screening Test for 


ICO Press 


! 

A / 
NNOUNCECS« 
THE SECOND EDITION 


Glaucoma and other 
Visual Field Defects... 


Barstow’s 


HOW TO SUCCEED 
IN 
OPTOMETRY 


NOW OFF THE PRESS AND 
AVAILABLE 


$7750 
SEND CHECK OR MONEY ORDER TO: 


1CO PRESS 


ILLINOIS COLLEGE OF OPTOMETRY 
3241 SO. MICHIGAN AVE., CHICAGO 16, ILL. NO. 2635162 


Authentic... 


Harrington-Floc!s 
CONTROLLED Multiple 
Pattern Visual Screener 


ENCYCLOPEDIA OF 
CONTACT LENS PRACTICE 


A Loose Leaf Encyclopedia with 
Bi-Monthly Supplements 


Editor: Phillip R. Haynes, 
OD., FAAO. 

Business Manager: Bernard E. 
Vodnoy, OD., FAAO. 


EDITORIAL STAFF. Norman Bier, Lon- 
don, England; Thomas Brungardt; Jess Boyd 
Eskridge; Robert Fletcher, London, Eng- 
land; Bhintip R. Haynes; Allan Isen; Robert 
ay Morrison; Harold I. Moss; Hen A. 
noll; John C. Neill; E. David Pollock; 
Max Schapero; Charles R. Stewart and 
Bernard E. Vodnoy. 


For U.S.A., Its Possessions, Can- 
ada and Mexico 
Syllabus-Manual of the En- 

cyclopedia (100 Pages) $ 5.00 
Six Bi-Monthly Supple- 

ments @ 2.75 each 16.50 
If Paid In Advance, Total 

Cost for the First Year 19.50 
Send Inquiries and subscriptions 
to Encyclopedia of Contact Lens 


and Tangent Screen... 


You owe this simple and fast test to every 
patient! Utilizes safe, controlled ultra violet 
black light which provides a scientifically con- 
trolled stimulus to the retina. Procedure has 
been tested and clinically proved in medical 
clinics for over 5 years. It is unfair to doctor 
and patient to use methods not clinically 
proved. Ask your dealer for a demonstration. 


Model No. 8-100 


PRICE *149.50 f.0.b. Factory 


CFloerstand Model Me. 8-101, Price $197.50 FOB Factory) 
+ 


FREE! VALUABLE REPRINTS 


(1) “The Multiple Pattern Visual Field Screener — an 
Evaluation” by Lt. G. F. Hilton, M.S.C.: (2) “Giaucoma 
Detection in Industry — Multiple Field Pattern Test’’ by 
H.S Kuhn, M.D. (Industrial Medicine & Surgery); (3) 
Abstractions from 5 year evaluation by Ors. Harrington 
and Flocks. Ask your dealer or write us. 


Practice, 
801 No. Michigan BURTON M-D-L DIVISION 
South Bend 1, Indiana of Burton Manufacturing Company 
2554 Colorado Ave. e Santa Monica, Calif. 
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ANNOUNCEMENT BY 
Illinois College of 
OPTOMETRY 


Applications for admission to 
classes beginning September 6, 
1960, are now being received. 


Three year course 
of professional study 
Leading to the Degree of 
Doctor of Optometry 


Requirements for Entrance: 
Iwo years (60 semester hours or 
uarter hrs.) in spe- 
cified liberal arts and sciences. 


WRITE FOR BULLETIN 
TO: REGISTRAR 
ILLINOIS COLLEGE 
of OPTOMETRY 
3241 So. Michigan Ave 
Technology Center, Chicago 16, III. 


COMPLETE OPHTHALMIC 


to the PROFESSION 
GRINDING 
MATERIALS 


CONVENIENTLY LOCATED 


St. Paul, Minn. « Austin, Minn. « Bemidji, Minn. 
Watertown, « Grand Forks, N.D. 
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‘yy THE WALMAN OPTICAL COMPANY 


229 Medical Arts Building Minneapolis 2, Minnesota 
FOUNDED IN NINETEEN HUNDRED FIFTEEN 


The Leader in Contact Lens Research Invites You: 


COMPLETE YOUR PROFESSIONAL AND 
CLINICAL BACKGROUND IN OUR 


Comprehensive 3-Day Contact Lens School 


very well qualified and classes are limited to 
twelve students. TUITION $75. 


Mueller Welt has concentrated its vast ex- 
perience, and its current developments and 


techniques, in a course which brings you up 
to the minute, technically and clinically, in fit 
ting contact lenses. You will have three days 
of intensive practical study, including at least 
nine hours of clinical work on actual patients 
The course covers both beginning and ad- 
vanced fitting. Emphasis is placed on individ 
ual understanding; your three instructors are 


ONLY 12 STUDENTS PER CLASS! 
WRITE FOR BROCHURE — REGISTER EARLY! 


1960 CLASS SCHEDULE 


FEBRUARY MARCH APRIL 
T w “ T T w 
1 2 3 Feb March 4 $s é 
16 17 2 
7? 8 
MAY JUNE 


Also — a Shop Course. On the day following 
the three-day fitting course there is an optional 
shop course in which our own technicians teach 
vou their techniques of sizing, edging. beveling, 
blending and so on. TIME: 3 hours. TUI- 
TION: $10. 
Another Mueller Welt 
Product of Research... 

Tricon* Contact Lenses 
Normal circulation permits constont renewol of fresh 
fluid under the lens, for greater comfort, better func- 


ening *Trodemork and Pat. Appd. for 


MUELLER WELT 
CONTACT LENSES, INC. 


608 South Dearborn Street 
Chicago 5, Illinois 
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COMING SOON 


ROBERTS’ 


® C. B. M. (Contact Biomicroscope) 


A “slit lamp” designed for the contact 
lens practitioner. 


e Roberts’ Anomaloscope 


A filter anomaloscope accurately 
calibrated for exacting color vision 
analysis. 


Brungardt Illuminated Magnifier 


A light-weight, high-powered aid to 
contact lens inspection. 


Roberts’ Ophthalmic Instruments 


Incorporated 


Moberly, Missouri 
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THE PLASTIC 


THE INVISIBLE BEAUTY OF NEW SIGHT® 


This tiny contact lens held feather-light on the tip of 
a forefinger is a symbol of tremendous significance 
to those of us in the profession. 

It is a symbol of new vision for patients young 
and old—of the near-blind who have been almost 
miraculously helped—of old psychological barriers 
removed and wonderful new freedom restored. 

Never before has such a small creation meant so 
much in the field of sight—or brought so much new 
beauty in fuller enjoyment of life to so many. 


The above photograph represents the finest attributes of 
craftsmanship, character, and professional skill as exempli- 
fied by you. It bespeaks volumes. A 22 inch by 19 inch mat 
finish print, suitable for framing, of this unusual photo may 
be ordered from The Plastic Contact Lens Company. 


CONTACT LENS COMPANY 


5 South Wabash Avenue, Chicago 3, Illinois 
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